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Public Water-Supply In Massachusetts, 1986

by Lisa Bratton

ABSTRACT

Massachusetts had approximately 280 public water- 
supply systems that include 900 wells and 200 surface- 
water intakes in 26 river basins. The systems 
withdrew an average of 812 million gallons per day 
during 1986; about 185 million gallons per day from 
ground water and 627 million gallons per day from 
surface water. Data on withdrawal-site locations, 
withdrawal amounts, interbasin transfers and popu 
lations served by public water-supply were collected 
and placed into the Site-Specific Water-Use Database 
System (SSWUDS). Withdrawal locations were trans 
ferred to a geographic-information system and plotted 
within each river basin. A data-base-management 
software package organized SSWUDS data into tables 
and calculated the withdrawal amounts and popula 
tion served for each public water-supply system and 
basin.

The five river basins out of 26 basins with systems 
withdrawing the most surface water were the Chicopee 
(204.21 million gallons per day), the Nashua (135.00 
million gallons per day), the Westfield (51.40 million 
gallons per day), the Merrimack (46.79 million gallons 
per day), and the Taunton (34.44 million gallons per 
day). Metropolitan areas accounted for the large sur 
face-water withdrawals: Boston and communities on 
the Massachusetts Water Resource Authority (MWRA) 
system (Chicopee and the Nashua River basins); 
Springfield (Westfield River basin); Lowell (Merri 
mack River basin); and New Bedford (Thunton River 
basin). The withdrawals of the MWRA system far 
exceeded that of any other public water-supply system 
in the State. Most of the surface-water withdrawals

from the Chicopee, Nashua and Taunton River basins 
were transferred out of the basin.

The five river basins with systems withdrawing the 
most ground water were the Cape Cod (19.15 million 
gallons per day), the Boston Harbor (18.96 million 
gallons per day), the Concord (18.79 million gallons 
per day), the Taunton (18.55 million gallons per day) 
and the Charles (15.94 million gallons per day). Un 
like surface water, large ground-water withdrawals 
were in suburban areas such as Cape Cod. Ground- 
water withdrawals from Boston Harbor River basin 
were significant despite the fact that the MWRA, serv 
ing most of metropolitan Boston, used large amounts 
of surface water, but imported the water from outside 
the basin.

The five river basins with public water-supply systems 
withdrawing the most water were the Chicopee (208.16 
million gallons per day), the Nashua (141.53 million 
gallons per day), the Westfield (56.52 million gallons 
per day), the Merrimack (55.76 million gallons per 
day) and the Taunton (52.99 million gallons per day).

The five river basins with the largest estimated popu 
lations served by surface water were the Nashua 
(2,106,800), the Chicopee (2,021,900), the Merrimack 
(347,700), the Westfield (308,500) and the Blackstone 
(213,800). The five river basins with the largest esti 
mated populations served by ground water were the 
Cape Cod (383,200), Boston Harbor (186,700), the 
Charles (150, 250), the South Coastal (139,500), and 
the Taunton (119,000). The five river basins with the 
largest estimated populations served by public water- 
supply were the Nashua (2,217,700), the Chicopee 
(2,060,000), the Cape Cod (435,200), the Merrimack



(413,900), and the Taunton (356,900) River basins. 
The largest estimated populations served by ground 
water are suburban and the largest populations served 
by surface water are metropolitan.

INTRODUCTION

cific Water Use data base System (SSWUDS) (for 
merly State Water-Use data base System (SWUDS)). 
This agreement was linked with another cooperative 
agreement with the Department of Environmental 
Protection, Division of Water Supply (DWS), and the 
Geological Survey to field identify locations of new 
public water-supply wells.

Increased water demand has put stress on water 
resources in Massachusetts. Boston and vicinity, in 
particular, has recently experienced growth in popu 
lation, and industry. As a result of the strong demand 
for water, State and Federal agencies must regulate 
and manage water use. In order to accomplish this 
tasks, these agencies need easily accessible water-use 
information, such as withdrawal, use, diversion, and 
return-flow data. Two State agencies regulate and 
manage water resources in Massachusetts. The De 
partment of Environmental Management is a plan 
ning agency responsible for effective and 
environmentally sound use of water in the 28 State- 
designated planning river basins and 10 subbasins 
(fig. 1). The Department of Environmental Protection 
(formerly the Department of Environmental Quality 
Engineering (DEQE)) is a regulatory agency respon 
sible for enforcing water-protection laws.

The Massachusetts State Legislature has passed reg 
ulations for using the State's water resources. The 
Interbasin Transfer Act (Chapter 658, Acts of 1983) 
gave the Massachusetts Water Resources Commission 
a mandate to review any significant transfer of water 
or wastewater outside a river basin. The Commission 
is a committee appointed by the governor comprised 
of people from State and Federal agencies and nongov 
ernment organizations who are interested in water 
resources. The Commission defines transfers and any 
amount less than 1 Mgal/d can be classified as insig 
nificant. The Massachusetts Water Management Act, 
passed in 1985, gave the Massachusetts Department 
of Environmental Protection the responsibility for 
regulating water withdrawals greater than 100,000 
gaVd.

It was recognized by the Department of Environmen 
tal Management, Office of Water Resources (OWR) 
(formerly the Division of Water Resources (DWR)) and 
the U.S. Geological Survey that a computerized, 
readily accessible database would enhance the utility 
of the water-use data. OWR and the Geological Sur 
vey entered into a cooperative agreement in which the 
Geological Survey would collect and store water-use 
data, focusing on water withdrawals, in the Site-Spe-

Purpose and Scope

This report presents accurate locations for both 
ground-water and surface-water withdrawal sites for 
public water-supply systems and documents 1986 
withdrawals. In this report, ground-water with 
drawal sites are called wells, and surface-water with 
drawal sites are called surface-water intakes. 
Location and description of withdrawal-sites with 
withdrawal amounts are presented in tables organ 
ized by river basin. Maps, which compliment the 
tables, show the position of the withdrawal sites. In 
addition, estimated populations served by public 
water-supply and interbasin transfers are presented.

SSWUDS was used to store descriptive information 
on wells and surface-water intakes along with 1980 
and 1986 withdrawal amounts. SSWUDS can trace 
the movement of water from withdrawal to return- 
flow. This paper focuses on withdrawal and the 1986 
data.

Twenty-six of the 28 State-designated planning river 
basins are presented; the Farmington River basin has 
no public water-supply systems and the Massachu 
setts Coastal River basin has no land area. A few 
large river basins, extending into other New England 
states, have been broken down into smaller basins for 
planning purposes. For example, the Connecticut 
River basin, which extends into New Hampshire and 
Connecticut, contains the Millers, Deerfield, 
Chicopee, Westfield, Farmington, and Connecticut 
planning river basins in Massachusetts. Some of the 
basins, such as Cape Cod, South Coastal, North 
Coastal and Islands do not have a major river system 
within their boundaries. But, because the majority of 
planning basins boundaries are major river basin 
boundaries, the State-designated planning river ba 
sins are called river basins in the report. Four of the 
river basins are broken down further and discussed as 
subbasins.

The 351 towns and cities in Massachusetts are strong 
political entities and most of the public water-supply 
systems service a town or city. A few exceptions exist
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where the town may have more than one public water- 
supply system or two towns are joined together under 
one public water-supply system. These exceptions are 
identified in the text and tables. Otherwise, in this 
report the town or city is synonymous with the public 
water-supply system. Towns and cities will be re 
ferred to as municipalities.

The Massachusetts Water Resource Authority 
(MWRA) is the largest public water-supply system in 
Massachusetts and serves 43 communities including 
the Boston metropolitan area. Only a limited discus 
sion of the MWRA system is presented because its 
complex system is beyond the scope of this report. This 
report discusses the two major MWRA sources, 
Quabbin Reservoir and Wachusett Reservoir, two 
interbasin transfers and the population served by the 
MWRA. The report does not present water withdraw 
als by municipalities or interbasin transfers between 
municipalities within the system.

Previous Investigations

Before 1985, the only information collected on water 
use in Massachusetts has been for the 5-year national 
reports published by the U.S. Geological Survey. This 
general description of water use in the State has been 
done since 1950 (MacKichan, 1951,1957; MacKichan 
and Kammerer, 1961; Murray, 1968; Murray and 
Reeves, 1972, 1977; Solley and others, 1983; Solley 
and others, 1988). However, within the last five years 
several other reports have been done on water use in 
Massachusetts. OWR published a report on the aver 
age daily demand for public water-supply systems 
from 1980 through 1984 (Massachusetts Department 
of Environmental Management, 1985) and also has an 
unpublished report on agricultural water-use in Mas 
sachusetts (Massachusetts Department of Environ 
mental Management, 1984). The Survey published a 
brief discussion of historical water-use in Massachu 
setts describing the commercial, industrial and agri 
cultural water-use categories the State. This was part 
of the 1987 National Water Summary report (Simcox 
and others, 1989).

In addition, the Massachusetts Department of Envi 
ronmental Management has recently started writing 
a series of reports to provide technical support for 
long-range water-resource planning for the 28 river 
basins in the Commonwealth. Volume I reports in the 
series presents an inventory and analysis of water-use 
data for each river basin as the first step in the 
planning process. The reports include data on the

river basin's current and projected water demand, 
water-supply sites, and short-and long-term demo 
graphic profiles for communities in the basin. Volume 
I reports have been completed for the Blackstone 
River basin (Massachusetts Department of Environ 
mental Management, 1985), the Charles River basin 
(Massachusetts Department of Environmental Man 
agement, 1988), the Concord River basin (Massachu 
setts Department of Environmental Management, 
1989), the Hudson River basin (Massachusetts De 
partment of Environmental Management, 1989), the 
Ipswich River basin (Massachusetts Department of 
Environmental Management, 1987) the Nashua River 
basin (Massachusetts Department of Environmental 
Management, 1987), and the Taunton River basin 
(Massachusetts Department of Environmental Man 
agement, 1989).

Volume II reports in the series present the results of 
a computer analysis to determine subbasin water 
yield in drought conditions. This analysis uses the 
inventory data and short- and long-term water de 
mand projections. The analysis includes the OWR 
recommended guidelines for the minimum 
streamflow threshold to offer protection for in-stream 
environmental water uses. After analysis, a basin 
water budget can be prepared to estimate the volume 
of water available under both average precipitation 
and drought conditions. Volume II reports have been 
completed for the Ipswich River basin (Massachusetts 
Department of Environmental Management, 1987).

The third and last volume in this series will focus on 
developing water supply alternatives, primarily for 
communities which are projected to have difficulty 
meeting water demands. Volume III includes the 
Ipswich River basin (Massachusetts Department of 
Environmental Management, 1989).
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METHODS OF STUDY

Review of Available Data

The U.S. Geological Survey maintains data in several 
computerized water resources data bases. One data 
base is the Ground-Water data base which is part of 
the Geological Survey National Water Information 
System (NWIS). It contains physical, hydrological, 
and geological data on wells, but also includes test 
holes, springs, tunnels, drains, ponds, other excava 
tions and outcrops. In addition, specialized wells, 
such as well groups and collection wells, are in the 
data base (Baker and Foulk, 1975). This data base 
lists 650 public water-supply wells for the State of 
Massachusetts.

Another data base developed by the Geological Survey 
to store water-use information on a site-specific basis 
is SSWUDS (Site-Specific Water-Use Data System). 
SSWUDS contains descriptive information on public 
water-supply systems, measurement points such as 
wells, and annual and(or) monthly water withdrawal 
data. Users are grouped by water-use categories, such 
as public water, domestic, agricultural, commercial, 
or types of power generation. Sites are either catego 
rized as ground water, surface water, or transfer 
water. Ground-water sites include wells, well fields, 
and springs. Surface-water sites include reservoirs, 
rivers, brooks, streams, ponds, lakes, and quarries 
(Mathey, 1990). SSWUDS currently has approxi 
mately 280 public water-supply systems that include 
900 ground-water withdrawal sites and 200 surface- 
water withdrawal sites in Massachusetts.

The OWR and DWS maintain paper files with infor 
mation on public water-supply systems. The OWR 
has files with questionnaires containing information 
on withdrawal sites (ground water and surface water), 
average daily demand, maximum daily demand, 
transfer of water, conservation measures, and pro 
jected use and populations. The DWS has paper files 
with withdrawal site descriptions, monthly withdraw 
als and populations served by public water-supply.

Description and Entry of Data

Prior to this project, information on about one-third of 
the public water-supply wells was entered in 
SSWUDS along with combinations of withdrawal data 
from 1980, 1981 or 1983. Thus, it was necessary to 
enter descriptive and location information for two- 
thirds of the public water-supply wells and all of the 
surface-water intakes. Latitude and longitude for 
each well were confirmed through the Survey's GWSI 
data base when possible. If no cross-reference could 
be made, U.S. Geological Survey paper files on the 
municipalities were consulted. Public suppliers were 
contacted by telephone for a description of surface- 
water intakes. This information was plotted by hand 
on a Geological Survey quadrangle map and the lati 
tude and longitude determined. Descriptive and loca 
tion information from OWR, DWS, and public 
suppliers was added to SSWUDS and existing data in 
SSWUDS modified as necessary.

Withdrawal data for 1986 were collected and entered 
into SSWUDS. For the 1986 withdrawal data, most 
public water suppliers provided information by with 
drawal site. For those suppliers who did not break 
down their withdrawal information the total with 
drawal amount was divided by the number of sites. 
Withdrawal amounts have been converted to million 
gallons per day (Mgal/d) because the units for 
amounts varied among the suppliers.

In addition to data on withdrawal sites, information 
for better cross-referencing between Federal and 
State agencies was entered into SSWUDS. The U.S. 
Geological Survey 15-digit identification number for 
wells was used when possible and the GWSI database 
number, which identifies the municipality where a 
well was located, were both incorporated into 
SSWUDS. Also, the 8-digit State number assigned to 
public water-supply systems was entered into 
SSWUDS. The database was also modified to include 
the State-designated planning river basin numbers.

Quality control for the data entered into SSWUDS 
was of concern. A field within the SSWUDS data base 
was set aside to indicate whether the location of with 
drawal sites had been field verified by Geological 
Survey personnel. Wells were either designated as 
field checked (YES) or unchecked (NO). All surface- 
water intakes were designated as unchecked, because 
locations were determined through a telephone sur 
vey. Withdrawal data were also given a quality con 
trol indicator by noting whether the number obtained 
from DWS was metered (M) or estimated (E).



LOCATION AND DESCRIPTION OF
WITHDRAWAL SITES WITH 1986

WITHDRAWAL AMOUNTS

This section presents the public water-supply data in 
the SSWUDS data base by river basin shown in figure 
1. A general description of each river basin's physi 
ography and the number of municipalities in each 
river basin is presented (A. Simcox, written commu 
nication, 1989). More detailed information on each 
river basin is available in the selected references at 
the end of the report. Interbasin transfers, as docu 
mented by the U.S. Army Corps of Engineers (1988), 
are also presented.

The data from SSWUDS are presented by table and 
map. A data-base-management software package, 
INFO1 , has been used to organize SSWUDS data by 
river basin, municipality and public water-supply sys 
tem. Withdrawal amounts have been calculated 
through INFO for each public water-supply system 
and for the river basin. The river basin maps for the 
report have been generated using a geographic-infor 
mation system (GIS). The latitude and longitude for 
withdrawal sites have been transferred from INFO to 
GIS and the withdrawal sites plotted with the river 
basin and municipal boundaries.

Hudson River basin

The Hudson River basin (fig. 1) drains 164 mi and 
covers all or part of 12 municipalities. The basin 
includes the three subbasins of the Hoosic, 
Kinderhook in New York State, and Bashbish. The 
Hoosic River subbasin is the only subbasin with public 
water-supply systems. Five municipalities in the sub- 
basin have public water-supply systems; Cheshire has 
two systems (table 1). Thirteen wells and 10 surface- 
water intakes are in the Hoosic River subbasin (fig. 2). 
Approximately 4.77 Mgal/d (82 percent) of the total 
water used in the basin came from surface water 
during 1986 (table 32).

Housatonic River Basin

The Housatonic River basin (fig. 1) drains 500 mi and 
contains all or part of 25 municipalities. The basin 
has thirteen municipalities on public water-supply 
systems; Stockbridge has two systems (table 2). 
Seven wells and eighteen surface-water intakes are in 
the river basin (fig. 3). Surface water accounted for 
about 16.25 Mgal/d (97 percent) of the water used for 
public water-supply during 1986 (table 32).

Deerfield River Basin

The Deerfield River basin (fig. 1) drains 347 mi2 and 
includes part of all of 20 municipalities. The basin has 
six municipalities on public water-supply systems 
(table 3) with a total of 11 wells and three surface- 
water intakes (fig. 4). Approximately 0.28 Mgal/d (53 
percent) of the water for public water-supply came 
from ground water in 1986 (table 32). The Deerfield 
Fire District also is served by a well in the Connecticut 
River basin (fig. 6 and table 5).

Westfield River Basin

The Westfield River basin (fig. 1) drains 516 mi2 and 
includes all or part of 29 municipalities. The basin 
has ten municipalities on public water-supply systems 
(table 4) with a total of 16 wells and ten surface-water 
intakes (fig. 5). About 51.4 Mgal/d (91 percent) of 
withdrawals are provided by surface water during 
1986 (table 32). Holyoke is served by a reservoir in 
the Connecticut River basin (fig. 6 and table 5) and 
Springfield is served by a reservoir in the Chicopee 
River basin (fig. 8 and table 7). Springfield and Hol 
yoke transferred water from the Westfield to the Con 
necticut River basin in 1986 (U.S. Army Corps of 
Engineers, 1988).

Use of trade names in this paper is for identification purposes only and does not constitute endorsement by 
the U.S. Geological Survey.
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Connecticut River Basin

The Connecticut River (fig. 1) drains 669 mi and 
contains all or part of 46 municipalities. The basin 
has fifteen municipalities on public water-supply sys 
tems (table 5) with a total of 33 wells and 18 surface- 
water intakes in the basin (fig. 6).

Ground water supplied 9.14 Mgal/d (56 percent) of the 
public water-supply during 1986 (table 32). The Deer- 
field Fire District is served by several wells in the 
Deerfield River basin (fig. 4 and table 3) and Holyoke 
has a well and surface-water intakes in the Westfield 
River basin (fig. 5 and table 4). The municipalities of 
West Springfield and Holyoke transferred water from 
the Westfield River basin into the Connecticut River 
basin and Belchertown transferred water from the 
Chicopee River basin into the Connecticut River basin 
(U.S. Army Corps of Engineers, 1988).

Millers River Basin

The Millers River basin (fig. 1) drains 313 mi2 and 
includes all or part of 18 municipalities. The basin 
has six municipalities on public water-supply (table 6) 
with a total of eight wells and eight surface-water 
intakes (fig. 7). Surface water provided approxi 
mately 3.97 Mgal/d (71 percent) of the public water- 
supply in 1986 (table 32).

Chicopee River Basin

. 2The Chicopee River basin (fig. 1) drains 723 mi and 
includes all or part of 39 municipalities. The basin 
has fourteen municipalities on public water-supply 
systems (table 7) with a total of 30 wells and ten 
surface-water intakes (fig. 8). The municipalities of 
Hardwick and Warren have two public water-supply 
systems and the municipality of Palmer has three. 
Springfield is served by a reservoir in the Westfield 
River basin (fig. 5 and table 4) and Fitchburghas most 
of its reservoirs in the Nashua River basin (fig. 11 and 
table 10). Surface water provided about 204.21 
Mgal/d (98 percent) of the withdrawals during 1986 
(table 32). Approximately 200.80 Mgal/d (98 percent) 
of the surface water is withdrawn from the Quabbin 
Reservoir by the Massachusetts Water Resources Au 
thority (MWRA) supplying water to 43 communities 
including metropolitan Boston. The MWRA and the 
city of Fitchburg transferred surface water into the 
Nashua River basin. Belchertown transferred water

into the Connecticut River basin (U.S. Army Corps of 
Engineers, 1988).

Quinebaug River Basin

The Quinebaug River basin (fig. 1). The basin drains 
154 mi2 and includes all or part of 15 municipalities. 
The basin has two municipalities on public water-sup 
ply systems (table 8) with a total of three wells and 
four surface-water intakes (fig. 9). Surface water ac 
counted for about 1.89 Mgal/d (75 percent) of the 
public water-supply water use during 1986 (table 32).

French River Basin

The French River basin (fig. 1) drains 95 mi2 and 
includes all or part of 10 municipalities. Four munic 
ipalities have public water-supply systems (table 9) 
with a total of 13 wells and one surface-water intake 
(fig. 10). Leicester has three public water-supply sys 
tems. The Leicester Water Supply District has four 
wells in the Blackstone River basin (fig. 12 and table 
11.) Ground water accounted for about 3.29 Mgal/d 
(93 percent) of the withdrawals in 1986 (table 32).

Nashua River Basin

.. 2The Nashua River basin (fig. 1) drains 443 mi and 
includes all or part of 27 cities and municipalities. 
The basin has 16 municipalities on public water-sup 
ply systems (table 10) with a total of 43 wells and 22 
surface-water intakes (fig. 11). Ayer and Townsend 
have two public water suppliers. Surface water sup 
plied about 135.00 Mgal/d (95 percent) of the water 
during 1986 (table 32). Worcester has 2 wells and 7 
reservoirs in the Blackstone River basin (fig. 12 and 
table 11); Fitchburg has two reservoirs in the 
Chicopee River basin (fig. 8 and table 7); and Ayer has 
one well in the Merrimack River basin (fig. 13 and 
table 12). Fitchburg transferred water into the 
Nashua River basin from the Chicopee River basin. 
Holden, Paxton, and Rutland transferred water from 
the Nashua River basin to the Blackstone River basin 
(U.S. Army Corps of Engineers, 1988). The population 
figures for the MWRA in the Chicopee (table 7) and 
Nashua River basin are almost identical because the 
water is transferred from the Quabbin reservoir to the 
Wachusett reservoir to be used in the metropolitan 
Boston area.
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Blackstone River Basin the public water-supply water in the basin came from 
ground water during 1986 (table 32).

The Blackstone River basin (fig. 1) drains 335 mi and 
includes all or part of 30 municipalities. The basin 
has sixteen municipalities on public water-supply sys 
tems; Grafton has two public water-supply systems 
(table 11) The river basin has a total of 56 wells and 8 
surface-water intakes (fig. 12). Approximately 17.23 
Mgal/d (63 percent) of public water-supply came from 
surface water during 1986 (table 32). Bellingham has 
three wells in the Charles River basin (fig. 20 and 
table 22); Leicester has two wells in the French River 
basin (fig. 10 and table 9); and Worcester has three 
reservoirs in the Nashua River basin (fig. 11 and table 
10). Hopedale was the only municipality to transfer 
water into the Blackstone River basin from the 
Charles River basin whereas Paxton, Rutland and 
Worcester brought water into the basin from the 
Nashua River basin. Leicester transferred water 
from the Blackstone River basin to the French River 
basin (U.S. Army Corps of Engineers, 1988).

Merrimack River Basin

The Merrimack River basin (fig. 1) drains 279 mi2 and 
includes all or part of 28 municipalities. The basin 
has 17 municipalities on public water-supply systems; 
Chelmsford has two public water-supply systems 
(table 12). The river basin has a total 42 wells and 14 
surface-water intakes (fig. 13). For the basin, about 
46.79 Mgal/d (84 percent) of the water came from 
surface water during 1986 (table 32). Ayer has two 
wells in the Nashua River basin (fig. 11 and table 10) 
and both public water-supply systems in Chelmsford 
have wells in the Concord River basin (fig. 14 and table 
14). Tewksbury transferred water into the basin from 
the Shawsheen River basin (U.S. Army Corps of En 
gineers, 1988).

Concord River Basin

The Assabet River has seven municipalities on public 
water-supply systems (table 13). The subbasin has a 
total of 22 wells and 5 surface-water intakes within 
the subbasin (fig. 14). Approximately 6.12 Mgal/d (71 
percent) of the water for the public water-supply came 
from ground water (table 32).

The Concord and Sudbury River subbasin has ten 
municipalities on public water-supply systems; 
Chelmsford has two systems (table 14). The subbasin 
has 46 wells and 2 surface-water intakes (fig. 14). 
Both systems in Chelmsford have wells in the Merri 
mack River basin (fig. 13 and table 12). Lincoln and 
Natick have wells in the Charles River basin (fig. 20 
and table 22). Approximately 12.67 Mgal/d (71 per 
cent) of the public water-supply came from ground 
water during 1986 (table 32). Water was transferred 
from the Concord River basin to the Shawsheen River 
basin and the Charles River basin by the municipali 
ties of Bedford and Natick (U.S. Army Corps of Engi 
neers, 1988).

Shawsheen River Basin

The Shawsheen River basin (fig. 1) drains 78 mi2 and 
includes all or part of 13 municipalities. Three mu 
nicipalities, Bedford, Burlington, and Tewksbury, are 
on a public water-supply system (table 15) with a total 
of 35 wells (fig. 15). Burlington has a reservoir in the 
Ipswich River basin (fig. 17 and table 17) and a well 
in the Mystic River subbasin (fig. 19 and table 19). The 
total withdrawal for the wells in the Shawsheen River 
basin during 1986 was about 2.10 Mgal/d (table 32). 
All the municipalities made interbasin transfers from 
the Shawsheen River basin. Bedford transferred 
water to the Concord River basin; Burlington trans 
ferred water to the Mystic and Ipswich River basins; 
and Tewksbury transferred water to the Merrimack 
River basin (U.S. Army Corp of Engineers, 1988).

The Concord River basin (fig. 1) drains 398 mi and 
includes all or part of 36 municipalities. Fifteen mu 
nicipalities have public water-supply systems in the 
Concord River basin (tables 13 and 14) with 68 wells 
and 7 surface-water intakes (fig. 14). The river basin 
includes the Assabet River subbasin and the Concord 
and Sudbury River subbasin. The municipalities of 
Concord and Westborough have wells in both sub- 
basins. Approximately 18.79 Mgal/d (71 percent) of

36
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Parker River Basin Boston Harbor River Basin

The Parker River basin (fig. 1) drains 66 mi2 and 
includes all or part of nine municipalities. Four mu 
nicipalities, Georgetown, Ipswich, Byfield, and Row- 
ley, are on public water-supply systems (table 16) with 
a total of ten wells and one surface-water intake (fig. 
16). Ipswich is also served by reservoirs in the Ipswich 
River basin (fig. 17 and table 17). Ground water 
provided about 1.21 Mgal/d (84 percent) of the water 
during 1986 (table 32).

Ipswich River Basin

The Ipswich River basin (fig. 1) drains 155 mi and 
includes all or part of 22 municipalities. Eleven mu 
nicipalities are on public-water-supply systems (table 
17) in the river basin with a total of 41 wells and 10 
surface-water intakes (fig. 17). Burlington also has 
eight wells in the Shawsheen River basin (fig. 15 and 
table 15) and one well in the Mystic River subbasin 
(fig. 19 and table 19). Ipswich is served by two wells 
and one reservoir in the Parker River basin (fig. 16 
and table 16). Lynn has one surface-water intake, 
Lynnfield Center has three wells and Peabody has one 
reservoir in the North Coastal River basin (fig. 18 and 
table 18). In the basin approximately 20.07 Mgal/d 
(70 percent) of withdrawals came from surface water 
during 1986 (table 32). The municipalities of Dan- 
vers, Lynn, Lynnfield, Peabody and Salem transferred 
water from the Ipswich River basin to the North 
Coastal River basin and Reading transferred water to 
the Mystic River subbasin (U.S. Army Corps of Engi 
neers, 1988).

North Coastal River Basin

The North Coastal River basin (fig. 1) drains 172 mi 
and includes all or part of 26 municipalities. The 
basin has 6 on public water-supply systems (table 18) 
with a total of 8 wells and 12 surface-water intakes 
(fig. 18). Surface water provided about 14.68 Mgal/d 
(93 percent) of the water for public water-supply dur 
ing 1986 (table 32). Lynn Department of Public 
Works, Lynnfield Center Water District, and Peabody 
also have wells and surface-water intakes in the Ips 
wich River basin (fig. 17 and table 17). Lynnfield 
Center Water District transferred water from the Ips 
wich River basin to the North Coastal River basin in 
1986 (U.S. Army Corps of Engineers, 1988).

The Boston Harbor River basin (fig. 1) drains 266 mi2 
and includes all or part of 45 municipalities. Boston 
Harbor River basin includes the three subbasins of 
Mystic River, Neponset River, and the Weymouth and 
Weir. The basin has 17 municipalities on public water- 
supply systems (tables 19-21). The river basin has a 
total of 51 wells and 11 surface-water intakes (fig. 19). 
About 23.90 Mgal/d (56 percent) of the water for the 
Boston Harbor River basin came from surface water 
(tables 32). This withdrawal amount would be sub 
stantially higher if the MWRAdid import all the water 
for the Boston area.

The Mystic River subbasin has the municipalities of 
Burlington, Cambridge, Wakefield, Winchester, and 
Woburn on public water-supply systems (table 19). 
The subbasin has a total of eight wells and five sur 
face-water intakes (fig. 19). Burlington also is served 
by eight wells in the Shawsheen River basin (fig. 15 
and table 15) and one reservoir in the Ipswich River 
basin (fig. 17 and table 17). Cambridge has two res 
ervoirs in the Charles River basin (fig. 20 and table 
22). In the Mystic subbasin approximately 17.98 
Mgal/d (81 percent) of the water came from surface 
water (table 32). The municipality of Burlington 
transferred water from the Mystic River subbasin to 
the Ipswich and Shawsheen River basins. Wakefield 
transferred water from the Mystic River subbasin to 
the North Coastal River basin (U.S. Army Corps of 
Engineers, 1988).

The Neponset River subbasin has eight municipalities 
on public water-supply systems (table 20); all the 
water came from 29 wells (fig. 19). The Dedham- 
Westwood Water Company, the Dover Water Com 
pany, and Medfield have wells in the Charles River 
basin (fig. 20 and table 22). Foxborough, Sharon, 
Stoughton, and Taunton are served by wells in the 
Taunton River basin (fig. 25 and table 28). Ground 
water supplied approximately 9.39 Mgal/d (100 per 
cent) to public water-supply during 1986 (Table 32). 
The Dedham-Westwood Water Company and Walpole 
transferred water from the Neponset River subbasin 
to the Charles River basin. Stoughton transferred 
water from the Neponset River subbasin to the 
Taunton River basin (U.S. Army Corps of Engineers, 
1988).
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The Weymouth and Weir River subbasin has the mu 
nicipalities of Hingham, Hull, Norwell, Randolph, and 
Weymouth on public water-supply systems; Hingham 
and Hull are served by one system (table 21). The 
subbasin has a total of 14 ground-water and 6 surface- 
water intakes in the basin (fig. 19). Norwell also has 
six wells in the South Coastal River basin (fig. 21 and 
table 23). Surface water accounted for approximately 
5.92 Mgal/d (53 percent) of withdrawals in the sub- 
basin during 1986 (table 32).

Charles River Basin

The Charles River basin (fig. 1) drains 321 mi2 and 
includes all or part of 35 municipalities. The basin 
has 15 municipalities with public water-supply sys 
tems; Dover has three systems (table 22) The river 
basin has a total of 58 wells and 5 surface-water 
intakes (fig. 20). Bellingham also is served by wells 
in the Blackstone River basin (fig. 12 and table 11). 
Cambridge has a reservoir in the Mystic River sub- 
basin (fig. 19 and table 19). The Dover Water Com 
pany, Dedham-Westwood Water Company, and 
Medfield are served by wells in the Neponset River 
subbasin (fig. 19 and table 20). Lincoln and Natick 
also have wells in the Concord and Sudbury River 
subbasin (fig. 14 and table 14). About 15.94 Mgal/d 
(85 percent) of the public water-supply in the basin 
came from ground water during 1986 (table 32). Sev 
eral public water-supply systems transferred water to 
other river basins: Cambridge (Mystic River sub- 
basin); Natick (Concord River basin); Milford (Black- 
stone River basin); and the Dedham-Westwood Water 
Company (Neponset River subbasin) (U.S. Army 
Corps of Engineers, 1988).

South Coastal River Basin

The South Coastal River basin (fig. 1) drains 240 mi2 
and includes all or part of 22 municipalities. The 
basin has 11 municipalities (tables 23 and 24) with a 
total of 60 wells and 8 surface-water intakes (fig. 21). 
South Coastal River basin is further divided into the 
North and South River subbasin and the South 
Coastal Shore subbasin. The municipalities of 
Brockton, Marshfield, and Pembroke have with 
drawal sites in both subbasins even though Brockton 
is not in the South Coastal River basin. Approxi 
mately 17.04 Mgal/d (57 percent) of the water for 
public water-supply came from surface water during 
1986 (table 32). Pembroke transferred water from the

South Coastal River basin to the Taunton River basin 
(U.S. Army Corps of Engineers, 1988).

The North and South River subbasin has 7 municipal 
ities on public water-supply (table 23) with a total of 
34 wells and 5 surface-water intakes (fig. 21). About 
6.44 Mgal/d (58 percent) of the water came from 
ground water (table 32). Brockton has one reservoir 
in the South Coastal Shore subbasin (fig. 21 and table 
24) and one reservoir in the Taunton River basin (fig. 
25 and table 28). Norwell has also three wells in the 
Weymouth and Weir River subbasin (fig. 19 and table 
21). Marshfield has one well in the South Coastal 
Shore subbasin (fig. 21 and table 24). Pembroke has 
two wells in the South Coastal Shore subbasin (fig. 21 
and table 24) and the Abington-Rockland Joint Water 
Works has two wells in the Taunton River basin (fig. 
25 and table 28).

The South Coastal Shore subbasin has 7 municipali 
ties on public water-supply systems (table 24) with a 
total of 26 wells and 3 surface-water intakes (fig. 21). 
Surface water provided approximately 12.28 Mgal/d 
(65 percent) of the water for public water-supply dur 
ing 1986 (table 32). Brockton has one reservoir in the 
North and South River subbasin (fig. 21 and table 23) 
and one reservoir in the Taunton River basin (fig. 25 
and table 28). Pembroke and Marshfield are served 
by wells in the North and South River subbasin (fig. 
21 and table 23).

Cape Cod River Basin

The Cape Cod River basin (fig. 1) drains 392 mi and 
includes 14 municipalities and part of the municipal 
ity of Bourne. The basin has 12 municipalities on 
public water-supply systems; the largest municipality, 
Barnstable, has four public water-supply systems. 
Bourne has two public water-supply systems (table 
25). Cape Cod has a total of 126 wells and 1 surface- 
water intake in Falmouth (fig. 22). Approximately 
19.15 Mgal/d (88 percent) of the water on Cape Cod 
came from ground water during 1986 (table 32). The 
numbers for population in table 25 are for the summer 
since the winter and summer populations on Cape Cod 
vary greatly.
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Islands River Basin

The Islands include Martha's Vineyard, Nantucket, 
and the Elizabeth Islands (fig. 1). The Islands have 5 
municipalities on public water-supply (table 26) with 
a total of 16 wells (fig. 23) and ground water supplied 
approximately 2.44 Mgal/d (100 percent) during 1986 
(table 32).

Martha's Vineyard covers 106 mi and includes six 
municipalities. The municipalities of Edgartown, 
Tisbury and Oak Bluffs are on public water-supply 
systems with a total of eight wells. About 1.69 Mgal/d 
(69 percent) of the 1986 withdrawals for the Islands 
came from these wells.

Nantucket Island covers 49.5 mi and has one munic 
ipality, Nantucket. The island has two public water- 
supply systems (table 26) with a total of seven wells 
(fig. 23). These wells accounted for about 0.73 Mgal/d 
(30 percent of the total withdrawals in the Islands 
(table 26).

The Elizabeth Islands are a chain of islands covering 
15 mi2 . The one municipality, Gosnold, uses one well 
(fig. 23 and table 26) and withdrew about 0.02 Mgal/d 
(1 percent) of the water during 1986 (table 26).

Buzzards Bay River Basin

Buzzards Bay River basin (fig. 1) drains 374 mi and 
contains all or part of 17 municipalities. The basin 
has seven municipalities on public water-supply sys 
tems; Wareham has two systems (table 27). The river 
basin has a total of 26 wells and 2 surface-water 
intakes (fig. 24). Surface water comprised about 7.29 
Mgal/d (57 percent) of public water-supply in the basin 
during 1986 (table 32); the municipality of Fall River 
used approximately 7.00 Mgal/d (96 percent) of the 
surface water. Fall River also is served by a reservoir 
in the Taunton River basin. New Bedford transferred 
all its water into Buzzards Bay River basin because 
all its withdrawal sites are in the Taunton River basin. 
Fall River diverted water out of the basin to the 
Taunton River basin (U.S. Army Corps of Engineers, 
1988).

Taunton River Basin

The Taunton River basin (fig. 1) drains 530 mi2 and 
contains all or part of 43 municipalities. The basin

has 22 municipalities on public water-supply systems 
(table 28) with a total of 73 wells and 9 surface-water 
intakes (fig. 25). Approximately 34.44 Mgal/d (65 
percent) of the withdrawals were from surface water 
during 1986 (table 32). The municipalities of New 
Bedford (17.09 Mgal/d) and Taunton (11.80 Mgal/d) 
used approximately 28.89 Mgal/d (84 percent) of the 
surface water in the basin (table 28).

Brockton has one reservoir in the North and South 
River subbasin (fig. 21 and table 23) and the South 
Coastal Shore subbasin (fig. 21 and table 24). The 
Abington-Rockland Water Works is served by two 
reservoirs in the South Coastal River basin (fig. 21 and 
table 24). Attleboro, Mansfield, and Plainville also 
have wells in the Tenmile River basin (fig. 27 and table 
30). Foxborough, Sharon and Stoughton have wells in 
the Neponset River subbasin (fig. 19 and table 20).

Five public water-supply systems transferred water 
into the Taunton River basin from other basins: the 
Abington-Rockland Joint Water Works (South 
Coastal); Brockton (South Coastal); Stoughton 
(Neponset); Sharon (Neponset); and Mansfield (Tenm 
ile). Four municipalities transferred water from the 
Taunton River basin to other basins: New Bedford 
(Buzzards Bay); Plainville (Tenmile); Stoughton 
(Neponset); and Sharon (Neponset) (U.S. Army Corps 
of Engineers, 1988).

Narragansett Bay and Mount Hope 
Bay Shore River Basin

The Narragansett Bay and Mount Hope Bay Shore 
River basin (fig. 1) drains 112 mi2 and includes all or 
part of six municipalities. The basin has three munic 
ipalities, Dighton, Fall River and Swansea on public 
water-supply systems (table 29) with a total of 14 wells 
and 1 surface-water intake (fig. 26). Surface water 
accounted for approximately 7.00 Mgal/d (83 percent) 
of the water for public supply in the basin (table 32); 
all of the water came from the reservoir serving Fall 
River (table 29).

Fall River also has one reservoir in the Buzzard Bay 
River basin (fig. 24 and table 27) transferred water to 
the Narragansett Bay River basin (U.S. Army Corps 
of Engineers, 1988).

83



7
0
°3

0
'

4
1
°3

0

C
U

T
T

Y
 

H
U

N
K

0
0

W
E

S
T

 
\ 

T
IS

B
U

R
Y

 
\ 

91
n 

90
$

3

1 
D 

5

5 1
1 

1
0

10
 

M
IL

E
S

I

K
IL

O
M

E
TE

R
S

73
* 0

0'
I

42
° 

3
0
' E
X

P
LA

N
A

T
IO

N

--
-T

O
W

N
 

B
O

U
N

D
A

R
Y

W
IT

H
D

R
A

W
A

L 
S

IT
E

S
 

O
91

0 
W

el
l 

an
d 

Id
e
n
tif

ic
a
tio

n
 

n
u

m
b

e
r

4
1
°1

7
'

7
0

° 
0
0
'

F
ig

ur
e 

23
.~

L
oc

at
io

n 
of

 p
ub

lic
 w

at
er

-s
up

pl
y 

w
it

hd
ra

w
al

 s
it

es
 in

 t
he

 I
sl

an
ds

 R
iv

er
 b

as
in

.



T
ab

le
 2

6.
--

-D
es

cr
ip

tio
n 

of
 pu

bl
ic

 w
at

er
-s

up
pl

y 
w

ith
dr

aw
al

 s
ite

s 
an

d 
w

ith
dr

aw
al

 a
m

ou
nt

s 
in

 t
he

 I
sl

an
ds

 R
iv

er
 b

as
in

[M
ga

l/d
, m

ill
io

n 
ga

llo
ns

 p
er

 d
ay

; M
, m

et
er

ed
; E

, e
st

im
at

ed
; 

G
W

, g
ro

un
d 

w
at

er
; 

SW
, s

ur
fa

ce
 w

at
er

; R
E

S,
 r

es
er

vo
ir

; °
, 

de
gr

ee
s;

', 
m

in
ut

es
,"

, s
ec

on
ds

. 
D

at
a 

fr
om

 fi
le

s 
of

 
M

as
sa

ch
us

et
ts

 D
ep

ar
tm

en
t 

of
 E

nv
ir

on
m

en
ta

l P
ro

te
ct

io
n,

 D
iv

is
io

n 
of

 W
at

er
 S

up
pl

y,
 U

.S
. E

nv
ir

on
m

en
ta

l P
ro

te
ct

io
n 

A
ge

nc
y,

 a
nd

 U
.S

. G
eo

lo
gi

ca
l S

ur
ve

y]

M
u
n
i
c
i
p
a
l
i
t
y
 

P
u
b
l
i
c
 
w
a
t
e
r
 

F
i
g
u
r
e
 
23

 
S
i
t
e
 

n
a
m
e
 

s
u
p
p
l
i
e
r
 

i
d
e
n
t
i
f
i
c
a
t
i
o
n
 

n
a
m
e

n
u
m
b
e
r

E
D
G
A
R
T
O
W
N
 

E
D
G
A
R
T
O
W
N
 
W
A
T
E
R
 

90
7

C
O
M
P
A
N
Y
 

90
8

90
9

91
0

S
i
t
e
 

L
a
t
i
-
 

t
y
p
e
 

t
u
d
e

0
 

i

L
I
L
Y
 

P
O
N
D
 
W
E
L
L

M
A
C
H
A
C
K
E
T
 
R
O
A
D
 
W
E
L
L

P
L
A
N
T
I
N
G
F
I
E
L
D
 
W
A
Y
 
W
E
L
L

W
I
N
T
U
C
K
E
T
 
S
T
A
T
I
O
N

G
W
G
W

G
W
G
W

41 41 41 41

23 22 23 22

50 40 42 58

L
o
n
g
i
-
 

F
i
e
l
d
 

t
u
d
e
 

v
e
r
i
f
i
e
d

O
 

i 
ii

70 70 70 70

32 31 31 33

05 52 05 50

YE
S

YE
S

YE
S

YE
S

1
9
8
6
 

M
e
t
e
r
e
d
 

P
o
p
u
l
a
t
i
o
n
 

w
i
t
h
d
r
a
w
a
l
s
 

or
 

s
e
r
v
e
d

(M
ga

l/
d)

0.
23 .2
3

.2
3

.0
0

e
s
t
i
m
a
t
e
d

E E E M

G
O
S
N
O
L
D

O
A
K
 
B
L
U
F
F
S

N
A
N
T
U
C
K
E
T

G
O
S
N
O
L
D
 
W
A
T
E
R
 

D
E
P
A
R
T
M
E
N
T

91
1 

C
U
T
T
Y
H
U
N
K
 
I
S
L
A
N
D
 
T
W
F

0
0 01

O
A
K
 
B
L
U
F
F
S
 
W
A
T
E
R
 
91

2 
D
E
P
A
R
T
M
E
N
T
 

91
3

S
I
A
S
C
O
N
S
E
T
 
W
A
T
E
R
 
91

4 
D
E
P
A
R
T
M
E
N
T
 

91
5

91
6

91
7

91
8

T
I
S
B
U
R
Y

W
A
N
N
A
C
O
M
E
T
 

W
A
T
E
R
 
C
O
M
P
A
N
Y

T
I
S
B
U
R
Y
 
W
A
T
E
R
 

D
E
P
A
R
T
M
E
N
T

9
1
9

92
0

92
1

92
2

F
A
R
M
 
N
E
C
K
 
W
E
L
L
 
2 

L
A
G
O
O
N
 
R
O
A
D
 
W
F

M
I
L
E
S
T
O
N
E
 
R
O
A
D
 
W
E
L
L
 
1 

M
I
L
E
S
T
O
N
E
 
R
O
A
D
 
W
E
L
L
 
2 

M
I
L
E
S
T
O
N
E
 
R
O
A
D
 
W
E
L
L
 
3 

M
I
L
E
S
T
O
N
E
 
R
O
A
D
 
W
E
L
L
 
4 

M
I
L
E
S
T
O
N
E
 
R
O
A
D
 
W
E
L
L
 
5

W
Y
E
R
S
 
V
A
L
L
E
Y
 
W
E
L
L
 
1 

W
Y
E
R
S
 
V
A
L
L
Y
 
T
W
F

S
A
N
B
O
R
N
 
R
O
A
D
 
W
E
L
L
 
1 

W
E
S
T
 
S
P
R
I
N
G
 
W
E
L
L
 
2

G
W

G
W
 

G
W

G
W
 

G
W

G
W
 

G
W

41
 
25
 
00

41
 
25
 
40

41
 
2
5
 
38

T
o
t
a
l

70
 
56
 
26
 

N
O
 

T
o
t
a
l

70
 
34
 
11
 

Y
E
S
 

70
 
3
6
 
11
 

Y
E
S

T
o
t
a
l

G
W

G
W

G
W

G
W

G
W

41
 
15

 
42

41
 
15

 
41

41
 
15
 
41

41
 
15
 
40

41
 
15

 
40

69
 
58
 
30

69
 
58

 
30

69
 
58

 
28

69
 
58

 
29

69
 
58
 
27

Y
E
S

Y
E
S

Y
E
S

Y
E
S

Y
E
S

41
 
16

 
10

41
 
16

 
10

41
 
26

 
33

41
 
26
 
48

70
 
05
 
01

70
 
05
 
08

To
ta
l YE
S 

YE
S

To
ta
l

70
 
36

 
45
 

YE
S 

70
 
37

 
12
 

YE
S

T
o
t
a
l

0
.
6
9

0
.
0
2

0
.
0
2

0
.
2
0
 

.2
0

0
.
4
0

0.
01
 

.0
1 

.0
1 

.0
1 

.0
6

0.
10

0
.
3
3
 

.3
0

0.
63

0
.
3
0
 

.3
0

1
5
,
0
0
0

1
,
0
0
0

3
9
,
0
0
0

0
.
6
0

4
,
0
0
0

4
,
0
0
0

3
,
0
0
0

T
o
t
a
l
 
fo
r 

r
i
v
e
r
 
b
a
s
i
n

2
.4

4
6

6
,0

0
0

P
o
p
u
la

ti
o
n
 

fi
g
u
re

s
 

b
a
se

d
 

on
 

su
m

m
er

 
p

o
p

u
la

ti
o

n
s.



7
3
-0

0
'

Q
D

 
0
5

4
2
-3

0
'

7
0

*0
0

'

7
0
° 

4
0
'

4
1
° 

5
5
'

M
A

S
S

A
C

H
U

S
E

T
T

S 4
1

*3
0

T
-«

? 
7

 
T

 
T

 
T

 
T

 
i 
it

 i
ii

a 
lo

ia
jx

a
u

 K
UM

CK

E
X

P
LA

N
A

T
IO

N

 
 
  
 S

T
A

T
E

 
B

O
U

N
D

A
R

Y
 -

--
T

O
W

N
 

B
O

U
N

D
A

R
Y

 
 
 
 
 R

IV
E

R
 

B
A

S
IN

 
B

O
U

N
D

A
R

Y

F
R

E
E

T
O

W
N

W
IT

H
D

R
A

W
A

L 
S

IT
E

S
C?

28
 

W
el

l 
a

n
d

 
id

e
n
ti
fi
c
a
ti
o
n
 

FA
LL

 
R

IV
E

R
 

n
u

m
b

e
r

S
u

rf
a

c
e

-w
a

te
r 

in
ta

k
e
 

a
n

d
 

id
e

n
ti
fi
c
a

ti
o

n
 

n
u
m

b
e
r

V
E

S
T

P
D

R
T

4
1

° 
3
5
'

B
O

U
R

N
E

B
U

Z
Z

A
R

D
S 

B
A

Y

9
5
0
 

9
4
6
,9

4
7

O
Q

 
R

D
C

H
E

S
T

E
R

 
\ 

W
A

R
E

H
A

M

10
 

M
IL

E
S

10
 

K
IL

O
M

E
T

E
R

S

F
ig

ur
e 

24
.~

L
oc

at
io

n 
of

 p
ub

lic
 w

at
er

-s
up

pl
y 

w
ith

dr
aw

al
 s

it
es

 in
 th

e 
B

uz
za

rd
s 

B
ay

 R
iv

er
 b

as
in

.



T
ab

le
 2

7.
 D

es
cr

ip
tio

n 
of

 pu
bl

ic
 w

at
er

-s
up

pl
y 

w
it

h
dr

aw
al

 s
ite

s 
an

d 
w

ith
dr

aw
al

 a
m

ou
nt

s 
in

 t
he

 B
uz

za
rd

s 
B

ay
 R

iv
er

 b
as

in

[M
ga

l/d
, m

ill
io

n 
ga

llo
ns

 p
er

 d
ay

; M
, m

et
er

ed
; E

, e
st

im
at

ed
; 

G
W

, g
ro

un
d 

w
at

er
; 

SW
, s

ur
fa

ce
 w

at
er

, R
E

S,
 r

es
er

vo
ir

; °
, d

eg
re

es
;'

, m
in

ut
es

, 
", 

se
co

nd
s.

 D
at

a 
fr

om
 fi

le
s 

of
 

M
as

sa
ch

us
et

ts
 D

ep
ar

tm
en

t 
of

 E
nv

ir
on

m
en

ta
l P

ro
te

ct
io

n,
 D

iv
is

io
n 

of
 W

at
er

 S
up

pl
y,

 U
.S

. E
nv

ir
on

m
en

ta
l P

ro
te

ct
io

n 
A

ge
nc

y,
 a

nd
 U

.S
. G

eo
lo

gi
ca

l S
ur

ve
y]

G
O -a

M
u
n
i
c
i
p
a
l
i
t
y
 

n
a
m
e

B
O
U
R
N
E

D
A
R
T
M
O
U
T
H

F
A
I
R
H
A
V
E
N

F
A
L
L
 
R
I
V
E
R
1

M
A
R
I
O
N

M
A
T
T
A
P
O
I
S
E
T
T

W
A
R
E
H
A
M

P
u
b
l
i
c
 
w
a
t
e
r
 

F
i
g
u
r
e
 
24

 
S
i
t
e
 

s
u
p
p
l
i
e
r
 

i
d
e
n
t
i
f
i
c
a
t
i
o
n
 

n
a
m
e
 

n
u
m
b
e
r

B
U
Z
Z
A
R
D
 
B
A
Y

W
A
T
E
R
 
D
I
S
T
R
I
C
T

D
A
R
T
M
O
U
T
H

D
E
P
A
R
T
M
E
N
T
 
O
F

P
U
B
L
I
C
 
W
O
R
K
S

F
A
I
R
H
A
V
E
N

B
O
A
R
D
 
O
F

P
U
B
L
I
C
 
H
E
A
L
T
H

F
A
L
L
 
R
I
V
E
R

W
A
T
T
7
1
3
 
n
T
7
D
R
'
D
T
M
I
7
'
W
T
*

W/
il

ij
ix

 
Ui
ji
r 
A
K
 J.

 W
C
I
M
 1

M
A
R
I
O
N
 
W
A
T
E
R

D
E
P
A
R
T
M
E
N
T

M
A
T
T
A
P
O
I
S
E
T
T

W
A
T
E
R
 
D
E
P
A
R
T
M
E
N
T

O
N
S
E
T
 
F
I
R
E

D
I
S
T
R
I
C
T

9
2
3

92
4

92
5

9
2
6

9
2
7

9
2
8

9
2
9

9
3
0

9
3
1

93
2

9
3
3

9
3
4

9
3
5

9
3
6

9
3
7

9
3
8

9
3
9

9
4
0

9
4
1

9
4
2

9
4
3

9
4
4

94
5

B
A
Y
 
R
O
A
D
 
S
T
A
T
I
O
N
 
2

B
O
U
R
N
E
D
A
L
E
 
R
O
A
D
 
W
E
L
L
 
2

C
H
A
S
E
 
R
O
A
D
 
W
E
L
L
 
A

C
H
A
S
E
 
R
O
A
D
 
W
E
L
L
 
B

C
H
A
S
E
 
R
O
A
D
 
W
E
L
L
 
C

R
O
U
T
E
 
6 
W
E
L
L

V
I
O
L
E
T
T
E
 
W
E
L
L

M
I
L
L
 
R
O
A
D
 
W
E
L
L
 
F
I
E
L
D

R
I
V
E
R
 
R
O
A
D
 
W
E
L
L
 
F
I
E
L
D

T
I
N
K
H
A
M
 
L
A
N
E
 
W
E
L
L

W
O
L
F
 
I
S
L
A
N
D
 
W
E
L
L

C
O
P
I
C
U
T
 
R
E
S
E
R
V
O
I
R

M
A
I
N
 
W
A
T
E
R
 
S
T
A
T
I
O
N

M
A
R
Y
'
S
 
P
O
N
D
 
S
T
A
T
I
O
N

R
O
C
H
E
S
T
E
R
 
E
A
S
T
 
W
E
L
L

R
O
C
H
E
S
T
E
R
 
W
E
S
T
 
W
E
L
L

W
O
L
F
 
I
S
L
A
N
D
 
W
E
L
L
S

A
C
H
U
S
N
E
T
 
R
O
A
D
 
T
W
F
 
2

H
E
R
E
F
O
R
D
 
H
I
L
L
 
W
E
L
L
 
3

T
I
N
K
H
A
M
 
L
A
N
E
 
W
E
L
L
 
4

R
E
D
B
R
O
O
K
 
R
O
A
D
 
W
E
L
L
 
3

R
E
D
B
R
O
O
K
 
R
O
A
D
 
W
E
L
L
 
4

S
A
N
D
 
P
O
N
D

S
i
t
e
 

L
a
t
i
-
 

t
y
p
e
 

t
u
d
e

0
 

i 
"

G
W
G
W

G
W
G
W
G
W

G
W

G
W

G
W

G
W

G
W
G
W

S
W

G
W

G
W
G
W

G
W
G
W

G
W
G
W

G
W

G
W
G
W
S
W

41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41

45 46 36 36 36 38 37 38 39 41 41 42 43 44 44 44 42 40 40 40 46 46 45

33 24 43 55 53 06 22 48 37 07 49 31 45 16 06 05 13 10 50 58 04 04 32

L
o
n
g
i
-
 

F
i
e
l
d
 

t
u
d
e
 

v
e
r
i
f
i
e
d

0
 

i 
n

7
0
 
35

7
0
 
35

7
0
 
5
9

7
0
 
5
9

70
 
5
9

71
 
01

71
 
01

70
 
52

70
 
5
0

70
 
50

70
 
5
0

71
 
02

70
 
47

7
0
 
48

70
 
48

70
 
48

7
0
 
5
0

70
 
5
0

70
 
5
0

7
0
 
5
0

7
0
 
38

7
0
 
38

7
0
 
38

5
1
 

Y
E
S

25
 

Y
E
S

T
o
t
a
l

42
 

Y
E
S

42
 

Y
E
S

40
 

Y
E
S

45
 

Y
E
S

46
 

Y
E
S

T
o
t
a
l

30
 

Y
E
S

15
 

Y
E
S

35
 

Y
E
S

49
 

Y
E
S

T
o
t
a
l

12
 

N
O

T
o
t
a
l

13
 

Y
E
S

52
 

Y
E
S

46
 

Y
E
S

5
0
 

Y
E
S

5
2
 

Y
E
S

T
o
t
a
l

37
 

Y
E
S

34
 

Y
E
S

33
 

Y
E
S

T
o
t
a
l

14
 

Y
E
S

14
 

Y
E
S

51
 

N
O

T
o
t
a
l

1
9
8
6
 

M
e
t
e
r
e
d
 

P
o
p
u
l
a
t
i
o
n
 

w
i
t
h
d
r
a
w
a
l
s
 

o
r
 

s
e
r
v
e
d
 

(M
ga

l/
d)

 
e
s
t
i
m
a
t
e
d

0
.
1
4

.2
2

0
.
3
6

0
.
2
5

.2
4

.2
4

.0
0

.4
2

1
.
1
5

0
.
2
6

.2
6

.0
0

.8
9

1
.
4
1

7
.
0
0

7
.
0
0

0
.
0
3

.1
2

.0
3

.0
4

.3
6

0
.
5
8

0
.
0
1

.1
5

.3
2

0
.
4
8

0
.
1
3

.1
0

.2
9

0
.
5
2

M M M E E M M M M M M E M M M M M M M M M M M

9
,
0
0
0

2
3
,
0
0
0

1
7
,
0
0
0

4
6
,
0
0
0

7
,
3
0
0

6
,
7
0
0

9
,
0
0
0



T
ab

le
 2

7 .
 D

es
cr

ip
tio

n 
of

 pu
bl

ic
 w

at
er

-s
up

pl
y 

w
ith

dr
aw

al
 s

ite
s 

an
d 

w
ith

dr
aw

al
 a

m
ou

nt
s 

in
 th

e 
B

uz
za

rd
s 

B
ay

 R
iv

er
 b

as
in

 C
on

tin
ue

d

M
u
n
i
c
i
p
a
l
i
t
y
 
P
u
b
l
i
c
 
w
a
t
e
r
 

F
i
g
u
r
e
 
24
 

S
i
t
e
 

n
a
m
e
 

s
u
p
p
l
i
e
r
 

i
d
e
n
t
i
f
i
c
a
t
i
o
n
 

n
a
m
e
 

n
u
m
b
e
r

W
A
R
E
H
A
M
 
F
I
R
E

D
I
S
T
R
I
C
T

9
4
6

94
7

94
8

9
4
9

95
0

M
A
P
L
E

M
A
P
L
E

M
A
P
L
E

M
A
P
L
E

S
P
R
I
N
G
S

S
P
R
I
N
G
S

S
P
R
I
N
G
S

S
P
R
I
N
G
S

S
E
A
W
O
O
D
 
S
P
R
I
N
G

W
E
L
L

W
E
L
L

W
E
L
L

W
E
L
L

W
E
L
L

1 2 3 4
6

S
i
t
e
 

t
y
p
e

G
W
G
W
G
W
G
W
G
W

L
a
t
i

 

t
u
d
e

0
 

I 
"

41 41 41 41 41

47
 
06

47
 
01

46
 
58

47
 
04

47
 
16

L
o
n
g
i

 

tu
de

0
 

I 
n

70 70 70 70 70

40 40 40 40 40

F
i
e
l
d
 

v
e
r
i
f
i
e
d

16 16 14 10 50

Y
E
S

Y
E
S

Y
E
S

Y
E
S

Y
E
S

1
9
8
6
 

M
e
t
e
r
e
d
 
P
o
p
u
l
a
t
i
o
n
 

w
i
t
h
d
r
a
w
a
l
s
 

or
 

s
e
r
v
e
d
 

(M
ga
l/
d)
 

e
s
t
i
m
a
t
e
d

0
.
1
6

.4
5

.1
5

.1
5

.5
0

M M M M M

T
o
t
a
l

1.
41

4
6
,
0
0
0

T
o
t
a
l
 
fo
r 

r
i
v
e
r
 
b
a
s
i
n

1
2
.
9
1

1
6
4
,
0
0
0

F
a
l
l
 
R
i
v
e
r
 
h
a
s
 
a 

r
e
s
e
r
v
o
i
r
 
in
 
th

e 
N
a
r
r
a
g
a
n
s
e
t
t
 
B
a
y
 
a
n
d
 
Mt

. 
H
o
p
e
 
B
a
y
 
S
h
o
r
e
 
R
i
v
e
r
 
ba

si
n.

0
0
 

C
D



oo CO

7
3
°0

0
'

I

7r
ot

r

42
" 

30
'

70
" 

0
0
'

0 
10

 
2

0
 

3
0

 
4

0
 

SO
 

M
IU

S
 

0 
1
0
2
0
3
0
4
0
5
0
 

K
IL

O
M

E
TE

R
S

P
*
-^

E
X

P
LA

N
A

T
IO

N

-
-
 
 S

T
A

T
E

 
B

O
U

N
D

A
R

Y

-
 -

T
O

W
N

 
B

O
U

N
D

A
R

Y
-
  

-
 R

IV
E

R
 

B
A

S
IN

 
B

O
U

N
D

A
R

Y

1
0

2
0

O 10
21

D

W
IT

H
D

R
A

W
A

L 
S

IT
E

S
W

e
ll 

a
n
d
 

id
e

n
ti
fi
c
a

ti
o

n
 

n
u
m

b
e
r

S
u
rf

a
c
e
  
w

a
te

r 
in

ta
k
e
 

a
n
d
 

id
e

n
ti
fi
c
a

ti
o

n
 

n
u
m

b
e
r

7
1
°0

0

H
D

LB
R

D
D

K

W
R

E
N

T
H

A
M

H
A
N
S
D
N
 

P
E
M
B
R
O
K
E

42
 

00 P
L

A
IN

V
IL

L
E

1
0
 

M
IL

E
S

1
0

 
K

IL
O

M
E

T
E

R
S

| 
FD

X
B

D
R

D
U

G
H

^
 

O
 

9
8

0
,9

8
1

,3
8

2

\ 
1"

"
^

-
/

9
6

4
,9

6
5

O
 

1
0

1
6

.1
0

1
7

 
U

 
V

1
1

0
1

1
J

0
1

2
Q

\
 

N
O

R
T

O
N

\
 

O
 

\ 
1

0
0

9
,1

0
1

0

V
-
/ 

T
A

U
N

T
O

N
 

\R
A

Y
N

H
A

M
V

 
O

B
E

R
K

L
E

Y
x
fA

K
E

V
IL

L
E

A
T

T
L

E
B

D
R

D

R
E

H
D

B
D

T
H

C
A

R
V

E
R

R
O

C
H

E
S

T
E

R
4
1
" 

4
5

S
O

M
E

R
S

E
T

F
A

L
L

 
R

IV
E

R

N
E

W
 

B
E

D
F

O
R

D

F
ig

ur
e 

25
.--

L
oc

at
io

n 
of

 p
ub

lic
 w

at
er

-s
up

pl
y 

w
it

hd
ra

w
al

 s
it

es
 in

 t
he

 T
au

nt
on

 R
iv

er
 b

as
in

.



T
ab

le
 2

8.
--

D
es

cr
ip

tio
n 

of
 pu

bl
ic

 w
at

er
-s

up
pl

y 
w

it
h

dr
aw

al
 s

ite
s 

an
d 

w
ith

dr
aw

al
 a

m
ou

nt
s 

in
 th

e 
T

au
nt

on
 R

iv
er

 b
as

in

[M
ga

l/d
, m

ill
io

n 
ga

llo
ns

 p
er

 d
ay

; M
, m

et
er

ed
; E

, e
st

im
at

ed
; 

G
W

, g
ro

un
d 

w
at

er
; 

SW
, s

ur
fa

ce
 w

at
er

; R
E

S,
 r

es
er

vo
ir

; °
, d

eg
re

es
;'

, m
in

ut
es

, "
, s

ec
on

ds
. 

D
at

a 
fr

om
 fi

le
s 

of
 

M
as

sa
ch

us
et

ts
 D

ep
ar

tm
en

t o
f E

nv
ir

on
m

en
ta

l P
ro

te
ct

io
n,

 D
iv

is
io

n 
of

 W
at

er
 S

up
pl

y,
 U

.S
. E

nv
ir

on
m

en
ta

l P
ro

te
ct

io
n 

A
ge

nc
y,

 a
nd

 U
.S

. G
eo

lo
gi

ca
l S

ur
ve

y]

C
D

 
O

M
u
n
i
c
i
p
a
l
i
t
y
 

n
a
m
e

A
B
I
N
G
T
O
N

A
T
T
L
E
B
O
R
O
2

A
V
O
N

B
R
I
D
G
E
W
A
T
E
R

B
R
O
C
K
T
O
N
3

D
I
G
H
T
O
N

E
A
S
T

B
R
I
D
G
E
W
A
T
E
R

P
u
b
l
i
c
 
w
a
t
e
r
 

F
i
g
u
r
e
 
25

 
S
i
t
e
 

s
u
p
p
l
i
e
r
 

i
d
e
n
t
i
f
i
c
a
t
i
o
n
 

n
a
m
e
 

n
u
m
b
e
r

A
B
I
N
G
T
O
N
-
 

95
1

R
O
C
K
L
A
N
D
 
J
O
I
N
T
 

95
2

^

A
T
T
L
E
B
O
R
O
 

95
3

P
U
B
L
I
C
 
W
O
R
K
S
 

95
4

A
V
O
N
 
W
A
T
E
R
 

95
5

D
E
P
A
R
T
M
E
N
T
 

95
6

95
7

95
8

95
9

B
R
I
D
G
E
W
A
T
E
R
 

96
0

W
A
T
E
R
 
D
E
P
A
R
T
M
E
N
T
 
96
1

96
2

96
3

96
4

96
5

B
R
O
C
K
T
O
N
 
W
A
T
E
R
 

96
6

D
I
G
H
T
O
N
 
W
A
T
E
R
 

96
7

D
I
S
T
R
I
C
T
 

96
8

96
9

E
A
S
T
 
B
R
I
D
G
E
W
A
T
E
R
 
97
0

W
A
T
E
R
 
D
E
P
A
R
T
M
E
N
T
 
97

1
97

2
97

3

M
Y
E
R
S
 
A
V
E
N
U
E
 
W
E
L
L
 
1

M
Y
E
R
S
 
A
V
E
N
U
E
 
W
E
L
L
 
2

N
E
W
 
B
A
S
I
N
 
W
E
L
L

O
L
D
 
B
A
S
I
N
 
W
E
L
L

C
O
N
N
A
L
L
Y
 

4 
T
U
B
U
L
A
R
 
WF

M
E
M
O
R
I
A
L
 
D
R
I
V
E
 
W
E
L
L
 
1

M
E
M
O
R
I
A
L
 
D
R
I
V
E
 
W
E
L
L
 
2

P
O
R
T
E
R
 
R
O
A
D
 
W
E
L
L
 
5

T
H
E
A
T
E
R
 
W
E
L
L
 
3

C
A
R
V
E
R
 
P
O
N
D
 
W
E
L
L
 
1

C
A
R
V
E
R
 
P
O
N
D
 
W
E
L
L
 
2

C
A
R
V
E
R
 
P
O
N
D
 
W
E
L
L
 
4

C
A
R
V
E
R
 
P
O
N
D
 
W
E
L
L
 
5

H
I
G
H
 
S
T
R
E
E
T
 
W
E
L
L
 
3

H
I
G
H
 
S
T
R
E
E
T
 
W
E
L
L
 
6

M
O
N
P
O
N
S
E
T
T
 
P
O
N
D

S
O
M
E
R
S
E
T
 
W
E
L
L
 
F
I
E
L
D

W
A
L
K
E
R
 
S
T
R
E
E
T
 
W
E
L
L
 
1

W
A
L
K
E
R
 
S
T
R
E
E
T
 
W
E
L
L
 
2

P
O
N
D
 
S
T
R
E
E
T
 
W
E
L
L
 
1

C
R
E
S
E
N
T
 
S
T
R
E
E
T
 
W
E
L
L
 
2

H
U
D
S
O
N
 
S
T
R
E
E
T
 
W
E
L
L
 
4

W
A
S
H
I
N
G
T
O
N
 
S
T
R
E
E
T
 
W
E
L
L
 
3

S
i
t
e
 

L
a
t
i
-
 

t
y
p
e
 

t
u
d
e

0
 

I 
"

G
W
G
W

G
W
G
W

G
W

G
W

G
W
G
W
G
W

G
W
G
W
G
W

G
W
G
W
G
W

S
W

G
W
G
W
G
W

G
W
G
W
G
W
G
W

42 42 42 42 42 42 42 42 42 41 41 41 41 41 41 42 41 41 41 42 42 42 42

05 05 00 00 07 07 07 07 07 58 58 58 58 59 59 00 51 52 52 00 01 01 01

54 54 03 03 39 01 02 19 14 31 30 28 31 55 55 56 08 10 16 36 42 44 22

L
o
n
g
i
-
 

F
i
e
l
d
 

t
u
d
e
 

v
e
r
i
f
i
e
d

O
 

1 
ii

70 70 71 71 71 71 71 71 71 70 70 70 70 70 70 70 71 71 71 70 70 70 70

56 56 15 15 04 01 01 02 01 58 58 58 58 56 56 51 06 10 10 54 54 54 54

27
 

Y
E
S

25
 

Y
E
S

T
o
t
a
l

35
 

N
O

38
 

N
O

To
ta

l

08
 

Y
E
S

43
 

Y
E
S

37
 

Y
E
S

39
 

Y
E
S

47
 

Y
E
S

t
o
t
a
l

05
 

Y
E
S

07
 

Y
E
S

15
 

Y
E
S

15
 

Y
E
S

18
 

Y
E
S

18
 

Y
E
S

T
o
t
a
l

01
 

N
O

T
o
t
a
l

53
 

Y
E
S

17
 

Y
E
S

16
 

Y
E
S

T
o
t
a
l

09
 

Y
E
S

18
 

N
O

06
 

N
O

14
 

N
O

19
86
 

M
e
t
e
r
e
d
 

P
o
p
u
l
a
t
i
o
n
 

w
i
t
h
d
r
a
w
a
l
s
 

or
 

s
e
r
v
e
d
 

(M
ga

l/
d)

 
e
s
t
i
m
a
t
e
d

0.
31 .3
1

0.
62

0.
78 .7
8

1.
56

0.
06 .2
3

.0
2

.0
9

.0
8

0.
48

0.
00 .7
3

.3
2

.1
6

.3
1

.3
1

1.
83

2.
97

2.
97

0.
00 .0
9

.1
5

0
.
2
4

0.
17 .2
0

.3
3

.1
9

M M E E M M M M M M M M M E E M M M M M M M M

6
,
0
0
0

9
,
9
0
0

4
,
8
0
0

1
9
,
3
0
0

2
7
,
0
0
0

1
,
4
0
0

T
o

ta
l

0
.8

9
9
,7

0
0



T
ab

le
 2

8.
«D

es
cr

ip
tio

n 
of

 pu
bl

ic
 w

at
er

-s
up

pl
y 

w
ith

dr
aw

al
 s

ite
s 

an
d 

w
ith

dr
aw

al
 a

m
ou

nt
s 

in
 th

e 
T

au
nt

on
 R

iv
er

 b
as

in
 -C

on
ti

nu
ed

M
u
n
i
c
i
p
a
l
i
t
y
 

n
a
m
e

E
A
S
T
O
N

F
O
X
B
O
R
O
U
G
H
4

H
A
L
I
F
A
X

H
A
N
S
O
N

L
A
K
E
V
I
L
L
E

M
A
N
S
F
I
E
L
D
5

P
u
b
l
i
c
 
w
a
t
e
r
 

F
i
g
u
r
e
 
25
 

S
i
t
e
 

s
u
p
p
l
i
e
r
 

i
d
e
n
t
i
f
i
c
a
t
i
o
n
 

n
a
m
e
 

n
u
m
b
e
r

E
A
S
T
O
N

D
E
P
A
R
T
M
E
N
T
 
OF

P
U
B
L
I
C
 
W
O
R
K
S

F
O
X
B
O
R
O
U
G
H
 
W
A
T
E
R

D
E
P
A
R
T
M
E
N
T

H
A
L
I
F
A
X
 
W
A
T
E
R

D
E
P
A
R
T
M
E
N
T

H
A
N
S
O
N
 
W
A
T
E
R

D
E
P
A
R
T
M
E
N
T

N
E
W
 
B
E
D
F
O
R
D

W
A
T
E
R

D
E
P
A
R
T
M
E
N
T

M
A
N
S
F
I
E
L
D
 
W
A
T
E
R

D
E
P
A
R
T
M
E
N
T

97
4

97
5

97
6

97
7

97
8

97
9

98
0

98
1

98
2

98
3

98
4

98
5

98
6

98
7

98
8

10
04

10
05

10
06

10
07 98
9

99
0

99
1

99
2

G
A
R
Y
 
L
A
N
E
 
W
E
L
L
 
1

R
E
D
 
M
I
L
L
 
R
O
A
D
 
W
E
L
L
 
3

R
E
D
 
M
I
L
L
 
R
O
A
D
 
W
E
L
L
 
5

W
A
S
H
I
N
G
T
O
N
 
S
T
R
E
E
T
 
W
E
L
L
 
2

O
A
K
 
S
T
R
E
E
T
 
W
E
L
L
 
8

O
A
K
 
S
T
R
E
E
T
 
W
E
L
L
 
7

S
P
R
A
G
U
E
 
R
O
A
D
 
W
E
L
L
 
4

S
P
R
A
G
U
E
 
R
O
A
D
 
W
E
L
L
 
5

S
P
R
A
G
U
E
 
R
O
A
D
 
W
E
L
L
 
6

L
A
N
S
O
N
 
R
O
A
D
 
W
E
L
L
 
10

O
A
K
 
S
T
R
E
E
T
 
W
E
L
L
 
9

R
I
C
H
M
O
N
D
 
P
A
R
K
 
W
E
L
L
 
1

R
I
C
H
M
O
N
D
 
P
A
R
K
 
W
E
L
L
 
2

C
R
Y
S
T
A
L
 
S
P
R
I
N
G
 
T
W
F

C
R
Y
S
T
A
L
 
S
P
R
I
N
G
 
W
E
L
L

A
S
S
A
W
O
M
P
S
E
T
 
P
O
N
D

G 
Q
U
I
T
T
A
C
U
S
 
P
O
N
D

L 
Q
U
I
T
T
A
C
U
S
 
P
O
N
D

L
O
N
G
 
P
O
N
D

G
A
T
E
 
S
P
R
I
N
G
 
W
E
L
L
 
1

D
U
S
T
I
N
 
W
E
L
L
 

7
P
R
E
S
C
O
T
T
 
W
E
L
L
 
8

P
R
E
S
C
O
T
T
 
W
E
L
L
 
9

S
i
t
e
 

L
a
t
i
-
 

t
y
p
e
 

t
u
d
e

O
 

I 
"

G
W
G
W
G
W
G
W

G
W
G
W

G
W
G
W
G
W
G
W

G
W

G
W
G
W

G
W

G
W S
W

S
W
S
W
S
W

G
W
G
W
G
W
G
W

42 42 42 42 42 42 42 42 42 42 42 41 41 42 42 41 41 41 41 42 42 42 42

03 00 00 03 04 04 02 02 02 04 04 59 59 02 02 48 47 47 46 02 00 02 02

26 33 20 02 33 34 41 39 36 09 26 40 35 50 39 52 31 12 59 36 56 19 07

L
o
n
g
i
-
 

F
i
e
l
d
 

t
u
d
e
 

v
e
r
i
f
i
e
d

O
 

I 
ii

71 71 71 71 71 71 71 71 71 71 71 70 70 70 70 70 70 70 70 71 71 71 71

05 09 09 05 12 12 16 16 16 12 12 50 50 53 54 53 54 55 55 11 10 11 11

35
 

N
O

08
 

N
O

07
 

N
O

37
 

N
O

T
o
t
a
l

42
 

YE
S

44
 

YE
S

07
 

YE
S

09
 

YE
S

07
 

YE
S

43
 

N
O

31
 

N
O

T
o
t
a
l

12
 

YE
S

16
 

Y
E
S

T
o
t
a
l

46
 

YE
S

00
 

YE
S

T
o
t
a
l

55
 

N
O

28
 

N
O

00
 

N
O

46
 

N
O

T
o
t
a
l

56
 

YE
S

16
 

N
O

51
 

N
O

48
 

N
O

19
86

 
M
e
t
e
r
e
d
 

P
o
p
u
l
a
t
i
o
n
 

w
i
t
h
d
r
a
w
a
l
s
 

or
 

s
e
r
v
e
d
 

(M
ga

l/
d)

 
e
s
t
i
m
a
t
e
d

0.
07 .4
6

.3
5

.8
6

1.
74

0.
22 .2
2

.0
7

.0
7

.0
7

.6
8

.2
2

1.
55

0.
22 .2
1

0.
43

0.
29 .2
9

0.
58

0.
00 .0
0

1
7
.
0
9

.0
0

1
7
.
0
9

0.
39 .3
9

.3
9

.3
9

M M M M E E E E E M E M M E E E E M E E E E E

1
9
,
1
0
0

8
,
7
0
0

6,
40

0

9,
20
0

1
0
1
,
0
0
0

T
o
ta

l
1
.5

6
1

2
,7

0
0



T
ab

le
 2

8.
--

D
es

cr
ip

tio
n 

of
 pu

bl
ic

 w
at

er
-s

up
pl

y 
w

ith
dr

aw
al

 s
ite

s 
an

d 
w

ith
dr

aw
al

 a
m

ou
nt

s 
in

 th
e 

Ta
un

ta
n 

R
iv

er
 b

as
in

-C
on

ti
nu

ed

C
O to

M
u
n
i
c
i
p
a
l
i
t
y
 

n
a
m
e

M
I
D
D
L
E
B
O
R
O
U
G
H

N
O
R
T
O
N

P
L
A
I
N
V
I
L
L
E
6

R
A
Y
N
H
A
M

S
H
A
R
O
N
7

S
O
M
E
R
S
E
T

P
u
b
l
i
c
 
w
a
t
e
r
 

F
i
g
u
r
e
 
25
 

S
i
t
e
 

s
u
p
p
l
i
e
r
 

i
d
e
n
t
i
f
i
c
a
t
i
o
n
 

n
a
m
e
 

n
u
m
b
e
r

M
I
D
D
L
E
B
O
R
O
U
G
H

W
A
T
E
R
 
D
E
P
A
R
T
M
E
N
T

N
O
R
T
O
N
 
W
A
T
E
R

D
E
P
A
R
T
M
E
N
T

P
L
A
I
N
V
I
L
L
E

W
A
T
E
R
 

m
?
 o
 A
 "D

 'T
iur

t? 
XT
 T

Uc
jl
rA
Kl
iy
iE
*N
 1

R
A
Y
N
H
A
M
 
C
E
N
T
E
R

W
A
T
E
R
 
D
I
S
T
R
I
C
T

N
O
R
T
H
 
R
A
Y
N
H
A
M

W
A
T
E
R
 
D
I
S
T
R
I
C
T

S
H
A
R
O
N
 
W
A
T
E
R

D
E
P
A
R
T
M
E
N
T

S
O
M
E
R
S
E
T
 
W
A
T
E
R

D
E
P
A
R
T
M
E
N
T

99
3

99
4

99
5

9
9
6

99
7

99
8

9
9
9

1
0
0
0

1
0
0
1

1
0
0
2

1
0
0
3

1
0
0
8

1
0
0
9

1
0
1
0

1
0
1
1

1
0
1
2

1
0
1
3

1
0
1
4

1
0
1
5

1
0
1
6

1
0
1
7

1
0
1
8

1
0
1
9

1
0
8
4

1
0
8
5

1
0
2
0

1
0
2
1

C
R
O
S
S
 
S
T
R
E
E
T
 
W
E
L
L
 
10

E
A
S
T
 
G
R
O
V
E
 
S
T
R
E
E
T
 
W
E
L
L

E
A
S
T
 
M
A
I
N
 
S
T
R
E
E
T
 
W
E
L
L
 
1

R
O
C
K
 
W
E
L
L
 

1
R
O
C
K
 
W
E
L
L
 

2
E
A
S
T
 
M
A
I
N
 
S
T
R
E
E
T
 
W
E
L
L
 
2

M
I
L
L
E
R
 
S
T
R
E
E
T
 
W
E
L
L

P
L
Y
M
P
T
O
N
 
R
O
A
D
 
1

S
P
R
U
C
E
 
S
T
R
E
E
T

T
I
S
P
A
Q
U
I
N
 
W
E
L
L
 
2

T
I
S
P
A
Q
U
I
N
 
W
E
L
L

N
E
W
L
A
N
D
 
S
T
R
E
E
T
 
W
E
L
L
 
3

P
I
N
E
 
S
T
R
E
E
T
 
W
E
L
L
 
1

P
I
N
E
 
S
T
R
E
E
T
 
W
E
L
L
 
2

P
L
A
I
N
 
S
T
R
E
E
T
 
W
E
L
L
 
4

P
L
A
I
N
 
S
T
R
E
E
T
 
W
E
L
L
 
5

R
O
U
T
E
 
1
0
6
 
W
E
L
L
 
1

R
O
U
T
E
 
1
0
6
 
W
E
L
L
 
2

J
O
H
N
S
O
N
 
P
O
N
D
 
W
E
L
L

N
I
P
P
E
N
I
C
K
E
T
 
W
E
L
L
 
1

N
I
P
P
E
N
I
C
K
E
T
 
W
E
L
L
 
2

F
I
R
S
T
 
S
T
R
E
E
T
 
S
T
A
T
I
O
N

K
I
N
G
 
P
H
I
L
L
I
P
 
S
T
A
T
I
O
N

H
O
L
L
Y
 
L
A
N
E
 
W
E
L
L
 
5

E
A
S
T
 
F
O
X
B
O
R
O
U
G
H
 
W
E
L
L
 
6

B
R
O
O
K
 
S
T
R
E
E
T
 
W
E
L
L
 
2

S
O
M
E
R
S
E
T
 
R
E
S
E
R
V
O
I
R

S
i
t
e
 

L
a
t
i
-
 

t
y
p
e
 

t
u
d
e

0
 

I 
"

G
W
G
W
G
W

G
W
G
W
G
W
G
W

G
W
G
W
G
W

G
W

G
W

G
W

G
W

G
W
G
W

G
W
G
W

G
W

G
W
G
W

G
W

G
W

G
W
G
W

G
W
S
W

41
 
54

 
40

41
 
5
2
 
5
6

41
 
53

 
59

41
 
50
 
46

41
 
50
 
48

41
 
53
 
59

41
 
50

 
51

41
 
54
 
47

41
 
47

 
59

41
 
52

 
26

41
 
51

 
28

41
 
59

 
37

41
 
57
 
18

41
 
57

 
16

41
 
58

 
27

41
 
58
 
34

42
 
00

 
37

42
 
00

 
37

41
 
55

 
41

42
 
57

 
40

42
 
57
 
41

41
 
55

 
57

41
 
5
6
 
20

42
 
05

 
10

42
 
05

 
15

41
 
49
 
27

41
 
47

 
20

L
o
n
g
i
-
 

F
i
e
l
d
 

t
u
d
e
 

v
e
r
i
f
i
e
d

O
 

I 
n

70 70 70 70 70 70 70 70 70 70 70 71 71 71 71 71 71 71 71 71 71 71 71 71
71 71 71

56 54 53 51 51 53 51 52 51 51 51 09 09 09 08 08 18 18 03 02 02 04 05 12
11 08 08

16
 

YE
S

35
 

YE
S

49
 

YE
S

32
 

YE
S

31
 

YE
S

49
 

N
O

33
 

N
O

54
 

N
O

25
 

N
O

31
 

N
O

29
 

N
O

T
o
t
a
l

36
 

Y
E
S

43
 

Y
E
S

35
 

Y
E
S

39
 

YE
S

32
 

YE
S

T
o
t
a
l

47
 

YE
S

47
 

Y
E
S

T
o
t
a
l

02
 

Y
E
S

46
 

N
O

49
 

N
O

T
o
t
a
l

46
 

Y
E
S

09
 

YE
S

T
o
t
a
l

32
 

N
O

39
 

YE
S

T
o
t
a
l

07
 

Y
E
S

32
 

Y
E
S

19
86
 

M
e
t
e
r
e
d
 

P
o
p
u
l
a
t
i
o
n
 

w
i
t
h
d
r
a
w
a
l
s
 

or
 

s
e
r
v
e
d
 

(M
ga

l/
d)

 
e
s
t
i
m
a
t
e
d

0.
29 .1
1

.1
7

.2
0

.2
2

.0
7

.4
2

.1
0

.0
0

.0
0

.1
6

1.
74

0.
11 .1
5

.0
0

.1
9

.7
7

1.
22

0.
12 .2
4

0
.
3
6

0.
00 .3
2

.2
5

0.
57

0.
20 .2
0

0.
40

0.
23

0.
24

0.
47

0.
43

2.
58

M M M M M M M M M M M M M M M M M M M M M E E M M M M

1
2
,
0
0
0

1
3
,
5
0
0

4,
20
0

7,
00

0

4,
00

0

6,
20
0

T
o
ta

l
3
.0

1
1

8
,0

0
0



T
ab

le
 2

8.
--

D
es

cr
ip

tio
n 

of
 pu

bl
ic

 w
at

er
-s

up
pl

y 
w

it
h

dr
aw

al
 s

ite
s 

an
d 

w
it

h
dr

aw
al

 a
m

ou
nt

s 
in

 th
e 

T
au

nt
on

 R
iv

er
 b

as
in

 -C
on

ti
nu

ed

C
D
C
O

M
u
n
i
c
i
p
a
l
i
t
y
 

n
a
m
e

S
T
O
U
G
H
T
O
N
8

T
A
U
N
T
O
N

W
E
S
T

B
R
I
D
G
E
W
A
T
E
R

P
u
b
l
i
c
 
w
a
t
e
r
 

F
i
g
u
r
e
 
25
 

Si
te
 

s
u
p
p
l
i
e
r
 

i
d
e
n
t
i
f
i
c
a
t
i
o
n
 

n
a
m
e
 

n
u
m
b
e
r

S
T
O
U
G
H
T
O
N

D
E
P
A
R
T
M
E
N
T
 
O
F

P
U
B
L
I
C
 
W
O
R
K
S

T
A
U
N
T
O
N
 
W
A
T
E
R

D
E
P
A
R
T
M
E
N
T

W
E
S
T

B
R
I
D
G
E
W
A
T
E
R

W
A
T
E
R

F
I
T
7
D
 A
P
T
M
T
T
M
T

1
0
2
2

1
0
2
3

1
0
2
4

1
0
2
5

1
0
2
6

1
0
2
7

1
0
2
8

1
0
2
9

1
0
3
0

F
E
N
N
E
L
 
W
E
L
L
 

3
G
U
R
N
E
Y
 
S
T
R
E
E
T
 
W
E
L
L
 
5

M
C
N
A
R
M
A
R
A
 
W
E
L
L
 

4

A
S
S
O
W
O
M
P
S
E
T
T
 
P
O
N
D

E
L
D
E
R
S
 
P
O
N
D

L
O
N
G
 
P
O
N
D

C
Y
R
 
S
T
R
E
E
T
 
W
E
L
L
 
1

M
A
N
L
E
Y
 
S
T
R
E
E
T
 
W
E
L
L
 
3

N
O
R
M
A
N
 
A
V
E
N
U
E
 
W
E
L
L
 
2

S
i
t
e
 

L
a
t
i
-
 

t
y
p
e
 

t
u
d
e

0
 

i 
"

G
W
G
W
G
W

S
W

S
W

S
W

G
W
G
W
G
W

42 42 42 41 41 41 42 42 42

06 06 05 48 50 46 02 01 02

01 21 48 52 48 59 12 00 02

L
o
n
g
i

 

t
u
d
e

O
 

i 
ii

71 71 71 70 70 70 70 71 71

07 07 07 53 57 55 59 02 00

29 24 28 55 51 46 50 59 08

F
i
e
l
d
 

v
e
r
i
f
i
e
d

Y
E
S

Y
E
S

Y
E
S

T
o
t
a
l N
O

N
O

N
O

T
o
t
a
l Y
E
S

Y
E
S

Y
E
S

19
86
 

M
e
t
e
r
e
d
 

P
o
p
u
l
a
t
i
o
n
 

w
i
t
h
d
r
a
w
a
l
s
 

or
 

s
e
r
v
e
d
 

(M
ga

l/
d)

 
e
s
t
i
m
a
t
e
d

0.
55 .2
1

.3
7

1.
13

5.
90

5.
90 .0
0

11
.8
0

0.
31 .2
3

.2
1

M M M

9,
10

0

E M E

4
1
,
0
0
0

M M M

T
o
t
a
l

T
o
t
a
l
 
fo

r 
r
i
v
e
r
 
b
a
s
i
n

0.
75

5
2
.
9
9

6,
70

0

3
5
6
,
9
0
0

Th
e 

A
b
i
n
g
t
o
n
-
R
o
c
k
l
a
n
d
 
J
o
i
n
t
 
W
a
t
e
r
 
W
o
r
k
s
 
h
a
s
 
t
w
o
 
r
e
s
e
r
v
o
i
r
s
 
in
 
th
e 

N
o
r
t
h
 
an

d 
S
o
u
t
h
 
R
i
v
e
r
s
 
su

bb
as

in
.

A
t
t
l
e
b
o
r
o
 
h
a
s
 
11

 
w
e
l
l
s
 
in
 
th

e 
T
e
n
m
i
l
e
 
R
i
v
e
r
 
b
a
s
i
n
.

B
r
o
c
k
t
o
n
 
h
a
s
 
a 

r
e
s
e
r
v
o
i
r
 
in
 
t
h
e
 
N
o
r
t
h
 
a
n
d
 
S
o
u
t
h
 
R
i
v
e
r
s
 
s
u
b
b
a
s
i
n
 
an

d 
th
e 

S
o
u
t
h
 
C
o
a
s
t
a
l
 
Sh
or
e 

su
bb

as
in

.

F
o
x
b
o
r
o
u
g
h
 
h
a
s
 
t
h
r
e
e
 
w
e
l
l
s
 
in

 
th

e 
N
e
p
o
n
s
e
t
 
R
i
v
e
r
 
s
u
b
b
a
s
i
n
.

M
a
n
s
f
i
e
l
d
 
h
a
s
 
f
i
v
e
 
w
e
l
l
s
 
in

 
t
h
e
 
T
e
n
m
i
l
e
 
R
i
v
e
r
 
b
a
s
i
n
.

P
l
a
i
n
v
i
l
l
e
 
h
a
s
 

1 
w
e
l
l
 
in
 
th

e 
T
e
n
m
i
l
e
 
R
i
v
e
r
 
b
a
s
i
n
.

S
h
a
r
o
n
 
h
a
s
 
t
h
r
e
e
 
w
e
l
l
s
 
in

 
th

e 
N
e
p
o
n
s
e
t
 
R
i
v
e
r
 
s
u
b
b
a
s
i
n
.

S
t
o
u
g
h
t
o
n
 
h
a
s
 
t
w
o
 
w
e
l
l
s
 
in

 
t
h
e
 
N
e
p
o
n
s
e
t
 
R
i
v
e
r
 
s
u
b
b
a
s
i
n
.



71*00'

42' 30'

EXPLANATION

  -TOWN BOUNDARY
   RIVER BASIN BOUNDARY

MASSACHUSETTS

q ip 3f if tf tf MUI 41*30'-

0 10 tO 30 40 M KILOUtrtM

70'00'
1031

o
1034

D

WITHDRAWAL SITES
Well and identification 

number
Surface water intake 

and identification 
number

ATTLEBDRD

DIGHTDN 

SWANSEA_-     r

5 MILES

5 KILOMETERS

WESTPDRT

Figure 26.-Location of public water-supply withdrawal sites in the Narragansett Bay and
Mount Hope Bay Shore River basin.

94



T
ab

le
 2

9.
-D

es
cr

ip
tio

n 
of

 pu
bl

ic
 w

at
er

-s
up

pl
y 

w
it

h
dr

aw
al

 s
it

es
 a

n
d 

w
it

h
dr

aw
al

 a
m

ou
nt

s 
in

 th
e 

N
ar

ra
ga

ns
et

t B
ay

 a
n

d 
M

ou
nt

 H
op

e 
B

ay
 S

ho
re

 R
iv

er
 b

as
in

[M
ga

l/d
, m

ill
io

n 
ga

llo
ns

 p
er

 d
ay

; M
, m

et
er

ed
; E

, e
st

im
at

ed
; 

G
W

, g
ro

un
d 

w
at

er
; S

W
, s

ur
fa

ce
 w

at
er

; R
E

S,
 r

es
er

vo
ir

; °
, 

de
gr

ee
s;

', 
m

in
ut

es
, "

, s
ec

on
ds

. 
D

at
a 

fr
om

 fi
le

s 
of

 
M

as
sa

ch
us

et
ts

 D
ep

ar
tm

en
t o

f E
nv

ir
on

m
en

ta
l P

ro
te

ct
io

n,
 D

iv
is

io
n 

of
 W

at
er

 S
up

pl
y,

 U
.S

. E
nv

ir
on

m
en

ta
l P

ro
te

ct
io

n 
A

ge
nc

y,
 a

nd
 U

.S
. G

eo
lo

gi
ca

l S
ur

ve
y]

M
u
n
i
c
i
p
a
l
i
t
y
 
P
u
b
l
i
c
 
w
a
t
e
r
 

F
i
g
u
r
e
 
26

 
n
a
m
e
 

s
u
p
p
l
i
e
r
 

i
d
e
n
t
i
f
i
c
a
t
i
o
n
 

n
u
m
b
e
r

D
I
G
H
T
O
N
 

D
I
G
H
T
O
N
 
W
A
T
E
R
 

1
0
3
1

D
I
S
T
R
I
C
T
 

1
0
3
2

1
0
3
3

C
E
D
A
R

C
E
D
A
R

C
E
D
A
R

S
i
t
e
 

n
a
m
e

S
T
R
E
E
T

S
T
R
E
E
T

S
T
R
E
E
T

S
i
t
e
 

L
a
t
i
-
 

t
y
p
e
 

t
u
d
e

0
 

i 
"

H
E
L
L

W
E
L
L

W
E
L
L

1 2 3

G
W
G
W

G
W

41
 
49

 
21

41
 
49

 
10

41
 
48

 
59

L
o
n
g
i
-
 

F
i
e
l
d
 

t
u
d
e
 

v
e
r
i
f
i
e
d

O
 

I 
tt

71 71 71

10
 
48

10
 
51

10
 
45

Y
E
S

Y
E
S

Y
E
S

19
86
 

M
e
t
e
r
e
d
 
P
o
p
u
l
a
t
i
o
n
 

w
i
t
h
d
r
a
w
a
l
s
 

o
r
 

s
e
r
v
e
d
 

(M
ga
l/
d)
 

e
s
t
i
m
a
t
e
d

0.
06 .0
9

.2
0

M M M

F
A
L
L
 
R
I
V
E
R

J

S
W
A
N
S
E
A

F
A
L
L
 
R
I
V
E
R
 

1
0
3
4
 

N
O
R
T
H
 
W
A
T
U
P
P
A
 
P
O
N
D
 

W
A
T
E
R
 
D
E
P
A
R
T
M
E
N
T

S
W
A
N
S
E
A
 
W
A
T
E
R
 

D
I
S
T
R
I
C
T

C
O
 

O
i

1
0
3
5
 

B
O
R
G
E
 
F
I
E
L
D
 
W
E
L
L
 
11

1
0
3
6
 

B
O
R
G
E
 
F
I
E
L
D
 
W
E
L
L
 
7

1
0
3
7
 

H
O
R
N
B
I
N
E
 
R
O
A
D
 
W
E
L
L
 
8

1
0
3
8
 

M
A
K
E
R
 
F
I
E
L
D
 
W
E
L
L
 
4

1
0
3
9
 

M
A
K
E
R
 
F
I
E
L
D
 
W
E
L
L
 
5

1
0
4
0
 

M
I
D
W
O
O
D
 
F
I
E
L
D
 
W
E
L
L

1
0
4
1
 

M
I
D
W
O
O
D
 
F
I
E
L
D
 
W
E
L
L

1
0
4
2
 

M
I
D
W
O
O
D
 
F
I
E
L
D
 
W
E
L
L

1
0
4
3
 

V
I
N
N
I
C
U
M
 F
I
E
L
D
 
W
E
L
L
 
10

1
0
4
4
 

V
I
N
N
I
C
U
M
 
F
I
E
L
D
 
W
E
L
L

1
0
4
5
 

V
I
N
N
I
C
U
M
 
F
I
E
L
D
 
W
E
L
L

T
o
t
a
l

8 1 2 3 . 
10

, 
9

. 
6

S
W

G
W

G
W
G
W
G
W

G
W
G
W
G
W
G
W
G
W

G
W
G
W

41 41 41 41 41 41 41 41 41 41 41 41

41 45 45 46 45 45 46 46 46 46 46 46

44 19 2
5 42 13 10 04 07 09 25 25 25

71 71 71 71 71 71 71 71 71 71 71 71

07 14 15 11 15 15 12 12 12 14 14 14

19 4
9 08 30 11 15 43 46 45 44 44 44

N
O

T
o
t
a
l Y
E
S

Y
E
S

Y
E
S

Y
E
S

Y
E
S

Y
E
S

Y
E
S

YE
S

Y
E
S

Y
E
S

Y
E
S

T
o
t
a
l

0.
35

7.
00

7.
00

0
.
1
9
 

.1
9 

.1
2

.0
0 

.0
7 

.0
6 

.0
0 

.0
0 

.1
5 

.1
5 

.1
5

1.
08

2
,
1
0
0

4
6
,
0
0
0

1
5
,
0
0
0

T
o
t
a
l
 
fo

r 
r
i
v
e
r
 
b
a
s
i
n

8
.
4
3

6
3
,
1
0
0

F
a
l
l
 
R
i
v
e
r
 
h
a
s
 
a 

r
e
s
e
r
v
o
i
r
 
in
 
t
h
e
 
B
u
z
z
a
r
d
s
 
B
a
y
 
R
i
v
e
r
 
b
a
s
i
n
.



Tenmile River Basin

The Tenmile River basin (fig. 1) drains 49 mi2 and 
includes all or part of 10 municipalities. The basin 
has five municipalities, Attleboro, Mansfield, Plain 
ville, North Attleboro, and Seekonk on public water- 
supply systems (table 30) with a total of 29 wells (fig. 
27). Ground water provided 7.33 Mgal/d (100 percent) 
of the withdrawals during 1986 (table 32). Attleboro, 
Mansfield, and Plainville, also have wells in the 
Taunton River basin (fig. 25 and table 28) and North 
Attleboro has wells in the Blackstone River basin (fig. 
12 and table 11).

Attleboro and Plainville transferred into the Tenmile 
River basin from the Taunton River basin and Mans 
field transferred to the Taunton River basin (U.S. 
Army Corps of Engineers, 1988).

MUNICIPALITIES WITH WITH 
DRAWAL SITES IN MORE THAN ONE 

RIVER BASIN

In Massachusetts, about 35 municipalities (10 per 
cent) with public-water-supply systems have with 
drawal sites in more than one river basin. Two cities, 
Brockton and Burlington, have withdrawal sites in 
three river basins. Table 31 summarizes this informa 
tion. Multi-basin sites can be a good indicator of 
possible interbasin transfers.

OVERVIEW OF WITHDRAWAL DATA

Withdrawal data for each river basin for 1986 is sum 
marized in table 32. Combined with Tables 1 to 30, 
several observations on water use are possible.

The five river basins with the largest surface-water 
withdrawals are the Chicopee (204.21 Mgal/d), the 
Nashua (135.00 Mgal/d), the Westfield (51.40 Mgal/d), 
the Merrimack (46.79 Mgal/d), and the Taunton (34.44 
Mgal/d). These river basins are in eastern and south 
eastern Massachusetts (fig. 1). The surface water is 
withdrawn primarily by large metropolitan areas: 
Boston and communities in the MWRA system from 
the Chicopee and Nashua River basins (tables 7 and 
10); Springfield from the Westfield River basin (table 
4); Lowell from the Merrimack River basin (table 12); 
and New Bedford from the Taunton River basin (table

28). The volume of surface-water withdrawals for the 
MWRA system far exceeds that of any other public 
water-supply system in the State. Most of the 
Chicopee, Nashua, and Taunton River basin with 
drawals are transferred out of the basins because 
communities in the MWRA and New Bedford are not 
in the respective basins. The Shawsheen, the Islands, 
the Narragansett Bay, and the Tenmile river basins 
had no surface-water withdrawals.

The five river basins with the largest ground-water 
withdrawals are the Cape Cod (19.15 Mgal/d), the 
Boston Harbor (18.96 Mgal/d), the Concord (18.79 
Mgal/d), the Taunton (18.55 Mgal/d), and the Charles 
(15.94 Mgal/d). These river basins are in the eastern 
third of the State (fig. 1). Unlike the five river basins 
with the largest surface-water withdrawals, no city 
dominates. In contrast, the areas served by these 
public water-supply systems are suburban areas and 
withdrawals are dispersed evenly in the Cape Cod 
(table 25), the Boston Harbor (tables 19 - 21), the 
Concord (tables 13 and 14), the Taunton (table 28), 
and the Charles (table 22) River basins. For example, 
the Boston Harbor River basin has significant ground- 
water withdrawals in the suburban areas surround 
ing Boston, particularly the Neponset River subbasin 
(table 20), in spite of the fact that the MWRA system, 
totally dependent on surface water, serves metropoli 
tan Boston.

The five river basins with the largest total water 
withdrawals are the Chicopee (208.16 Mgal/d), the 
Nashua (141.53 Mgal/d), the Westfield (56.52 Mgal/d), 
the Merrimack (55.76 Mgal/d), and the Taunton (52.99 
Mgal/d) River basins. This is the same order as in the 
basins with the largest surface-water withdrawal be 
cause a surface-water withdrawal by an individual 
metropolitan area is much larger than cumulative 
ground-water withdrawals.

Approximate withdrawal amounts were 185.41 
Mgal/d (23 percent) for ground water, 626.85 Mgal/d 
(77 percent) for surface water, and 812.26 Mgal/d for 
total water (table 32).

96



42' 30'

70'00'

MASSACHUSETTS

10 JO JO 40 M MILES 41 * 30'  

EXPLANATION

  -- STATE BOUNDARY
  -- TOWN BOUNDARY
     RIVER BASIN BOUNDARY

WITHDRAWAL SITES

and identification 
number

5 MILES

5 KILOMETERS

VRENTHAM

42° 00'

FDXBDRDUGH 

MANSFIELD

41° 50'

REHDBDTH

SEEKDNK

Figure 27.--Location of public water-supply withdrawal sites in the Tenmile River basin.
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Table ^.--Municipalities with withdrawal sites in more than one river basin 

[Mgal/d, million gallons per day]

1986 
Municipality Ground-water 
name withdrawals 

(Mgal/d)

Abington- 
Rockland 
Water Works 1 

Total

Attleboro

Total

Ayer

Total

Bellingham

Total

Brockton

Total

Burlington 

Total

Cambridge 

Total

Chelmsford

Total

Concord 

Total

Dedham- 
Westwood1

Total

Deerf ield

Total

Dover Water 
Company

0.00 
.62

0.62

1.56
3.57

5.13

0.54 
.94

1.48

0.99 
.28

1.27

0.00 
.00
.00

0.00

0.87 
.00 
.02

0.89

0.00 
.00

0.00

1.82 
2.35

4.17

0.39 
1.07

1.46

2.28
1.65

3.93

0.08
.01

0.09

0.06 
.02

1986 River basin 
Surface-water or 
withdrawals subbasin 
(Mgal/d)

2.21 
.00

2.21

0.00
0.00

0.00

0.00 
.00

0.00

0.00 
.00

0.00

1.74 
10.54
2.97

15.25

0.00 
2.29 
.00

2.29

0.00 
15.80

15.80

0.00 
.00

0.00

0.50 
.00

0.50

0.00 
.00

0.00

0.00
.00

0.00

0.00 
.00

North and South Rivers^ 
Taunton

Taunton
Tenmile

Nashua 
Merrimack

Blackstone 
Charles

North and South Rivers^ 
South Coastal Shore^
Taunton

Shawsheen 
Ipswich 
Mystic3

Charles 
Mystic3

Merrimack 
Concord and Sudbury4

Assabet 4 
Concord and Sudbury4

Neponset 
Charles

Deerf ield
Connecicut

Neponset 
Charles

1986 
Total 

withdrawals 
(Mgal/d)

2.21 
.62

2.83

1.56
3.57

5.13

0.54 
.94

1.48

0.99 
.28

1.27

1.74 
10.54
2.97

15.25

0.87 
2.29 
.02

3.18

0.00 
15.80

15.80

1.82 
2.35

4.17

0.89
1.07

1.96

2.28
1.65

3.93

0.08
.01

0.09

0.06 
.02

Total 0.08 0.00 0.08
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Table 31.--Municipalitie8 with withdrawal sites in more than one river basin-Continued

1986 
Municipality Ground-water 
name withdrawals 

(Mgal/d)

Fall River

Total

Fitchburg

Foxbo rough

Total

Holyoke

Total

Ipswich 

Total

Leicester

Total

Lincoln

Total

Lynn 

Total

Lynnfield Center 

Total

Mansfield

Total

Marshf ield 

Total

Medfield 

Total

Natick

0.00 
.00

0.00

0.00 
.00

0.00

1.03
1.55

2.58

0.03 
.00

0.03

0.26 
.18

0.44

0.06
.16

0.22

0.00 
.06

0.06

0.00 
.00

0.00

0.23 
.39

0.62

1.56 
.52

2.08

3.11 
.10

3.21

0.56 
.56

1.12

2.76 
1.84

1986 River basin 
Surface-water or 
withdrawals subbasin 
(Mgal/d)

7.00 
7.00

14.00

0.00 
6.20

6.20

0.00 
.00

0.00

7.73
1.11

8.84

0.23 
.00

0.23

0.00 
.00

0.00

0.00 
.31

0.31

2.34 
7.94

10.28

0.00 
.00

0.00

0.00 
.00

0.00

0.00 
.00

0.00

0.00 
.00

0.00

0.00 
.00

Buzzard Bay 
Narragansett

Chicopee
Nashua

Neponset^ 
Taunton

Westfield 
Connecticut

Parker 
Ipswich

French 
Blackstone

Concord and Sudbury^ 
Charles

Ipswich 
North Coastal

Ipswich 
North Coastal

Taunton 
Tenmile

North and South Rivers^
n

South Coastal Shore

Neponset^ 
Charles

Concord and Sudbury^ 
Charles

1986
Total 

withdrawals 
(Mgal/d)

7.00 
7.00

14.00

0.00 
6.20

6.20

1.03 
1.55

2.58

7.76
1.11

8.87

0.49 
.18

0.67

0.06 
.16

0.22

0.00 
.37

0.37

2.34 
7.94

10.28

0.23 
.39

0.62

1.56 
.52

2.08

3.11 
.10

3.21

0.56 
.56

1.12

2.76 
1.84

Total 4.60 0.00 4.60
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Table ^. Municipalities with withdrawal sites in more than one river 6osm-Continued

Municipality 
name

North Attleboro

Total

Norwell

Total

Pembroke

Total

Peabody

Total

Plainville

Total

Sharon

Total

Springfield

Stoughton

Total

Westborough 

Total

Worcester

Total

1986 1986 River basin 
Ground-water Surface-water or 
withdrawals withdrawals subbasin 
(Mgal/d) (Mgal/d)

0.46 
1.84

2.30

0.31 
.94

1.25

0.19 
1.10

1.29

0.00 
.00

0.00

0.36 
.17

0.63

0.75 
.47

1.22

0.00 
.00

0.00

0.90 
1.13

2.03

1.25 
.30

1.55

0.00 
.00

0.00

 *  Two municipality public water-

^ Subbasin in 

' Subbasin in
* diV-iV-ia «1 n In

the South Coastal 

the Boston Harbor
1-Vie fnnfnrr) R1\7«»r

0.00 
.00

0.00

0.00 
.00

0.00

0.00 
.00

0.00

2.47 
2.12

4.59

0.00 
.00

0.00

0.00 
.00

0.00

39.50 
2.06

41.56

0.00 
.00

0.00

0.00 
.70

0.70

9.52 
17.23

26.75

-supply system.

River basin. 

River basin.
ha «1 n _

Blackstone 
Tenmile

Weymouth and Weir^ 
North and South Rivers^

North and South Rivers^ 
South Coastal Shore^

Ipswich 
North Coastal

Taunton 
Tenmile

 a 
Neponset J
Taunton

Westfield 
Chicopee

Neponset^ 
Taunton

Assabet^ 
Concord and Sudbury

Nashua 
Blackstone

1986 
Total 

withdrawals 
(Mgal/d)

0.46 
1.84

2.30

0.31 
.94

1.25

0.19 
1.10

1.29

2.47 
2.12

4.59

0.56 
.17

0.63

0.75 
.47

1.22

39.50 
2.06

41.56

0.90 
1.13

2.03

1.25 
1.00

2.25

9.52 
17.23

26.75
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Table ^2. Withdrawals for each river basin 

[Mgal/d, million gallons per day]

River basin 
or subbasin 
name

Hudson

Hoosic

Kinderhook

Bish Bash

Housatonic

Deerf ield

Westfield

Connecticut

Millers

Chicopee

Quinebaug

French

Nashua

Blackstone

Merrimack

Concord

Assabet

Concord and Sudbury

Shawsheen

Parker

Ipswich

North Coastal

Boston Harbor

Mystic

Neponset

Weymouth and Weir

Charles

South Coastal

North and South River

South Coastal Shore

Cape Cod

Islands

Buzzards Bay

Taunton

Narragansett Bay

Tenmile

1986 
Ground-water 
withdrawals 

(Mgal/d)

1.06

1.06

.00

.00

.54

.28

5.12

9.14

1.62

3.95

.68

3.29

6.53

9.99

8.97

18.79

6.12

12.67

2.10

1.21

8.54

1.01

18.96

4.26

9.39

5.31

15.94

13.11

6.44

6.67

19.15

2.44

5.62

18.55

1.43

7.33

1986 
Surface-water 
withdrawals 

(Mgal/d)

4.77

4.77

.00

.00

16.25

.25

51.40

7.25

3.97

204.21

1.89

.25

135.00

17.23

46.79

7.78

2.50

5.28

.00

.23

20.07

14.68

23.90

17.98

.00

5.92

2.77

17.04

4.76

12.28

2.39

.00

7.29

34.44

7.00

.00

1986 
Total-water 
withdrawals 

(Mgal/d)

5.83

5.83

.00

.00

16.79

.53

56.52

16.39

5.59

208.16

2.57

3.54

141.53

27.22

55.76

26.57

8.62

17.95

2.10

1.44

28.61

15.69

42.86

22.24

9.39

11.23

18.71

30.15

11.20

18.95

21.54

2.44

12.91

52.99

8.43

7.33

Total for Massachusetts 185.41 626.85 812.26

103



ESTIMATED POPULATIONS SERVED 
BY PUBLIC WATER-SUPPLY

The estimated population served by public water sup 
ply in the 26 river basins is shown in table 33. Popu 
lation numbers were provided to the DWS by public 
water suppliers along with the withdrawal data for 
their systems. These same numbers are shown in 
table 33 when the public water-supply systems had 
either all ground-water or all surface-water with 
drawal sites and if the all the withdrawal sites are in 
the same basin. When the system served more than 
one basin, the population in each basin was calculated 
as follows:

... . .. °. ^ . v basin A withdrawal amountsbasmApopulaaon- population served X tolal Wllhdrawal amounls

and
total

basin B population = population served X basin B withdrawal amounts 
total withdrawal amounts

Within a basin, the withdrawal amounts for a popula 
tion served by surface water and ground water were 
determined as follows:

total 
population served = population served X

and
total

population served = population served X

surface-water withdrawal amounts 
total withdrawal amounts

ground-water withdrawal amounts 
total withdrawal amounts

Since the reliability of the population numbers varied, 
all numbers were rounded off to hundreds.

The five river basins with the largest population 
served by surface water are the Nashua (2,106,800), 
the Chicopee (2,021,900), the Merrimack (347,700), 
the Westfield (308,500), and the Blackstone (213,800). 
These river basins contain large metropolitan areas: 
Boston (Chicopee and Nashua); Lowell (Merrimack); 
Springfield (Westfield); and Worcester (Blackstone). 
All these cites have over 90,000 people on public 
water-supply.

The five river basins with the largest populations 
using ground water are the Cape Cod (383,200), Bos 
ton Harbor (186,700), the Charles (150,250), the South 
Coastal (139,500), and the Taunton( 119,000 ). These 
populations are in suburban areas.

The five river basins with the largest populations 
served by public water-supply are the Nashua 
(2,217,700), Chicopee (2,060,300), Cape Cod,

(435,200), Merrimack (413,900), and Taunton 
(356,900) River basins. Four of the five river basins 
have large metropolitan areas withdrawing from 
them: metropolitan Boston (Chicopee and Nashua); 
Lowell (Merrimack); New Bedford (Taunton).

SUMMARY

Increased demands are being placed on limited water 
resources in Massachusetts. Water resources within 
the State are vital to its economy and growth. As 
mandated by legislative action, an informed and work 
able management strategy for water resources is 
needed.

Location of withdrawal sites, 1986 withdrawal 
amounts, interbasin transfers, and populations 
served by public water-supply systems were collected 
from State agencies and public water suppliers for 26 
river basins. These data were entered into the U.S. 
Geological Survey Site-Specific Water-Use data base 
System (SSWUDS) in cooperation with the Massachu 
setts Departments of Environmental Management 
and Environmental Protection. Maps were generated 
by a geographic-information system to plot with 
drawal-site locations in each river basins. Tables 
were organized by a data-base-management software 
package for each basin and withdrawal data and pop 
ulation served were totalled for the public water-sup 
ply systems and river basins.

Massachusetts has 351 municipalities with approxi 
mately 280 public water-supply systems with 900 
wells and 200 surface-water intakes in SSWUDS. The 
systems withdrew approximately 812.26 Mgal/d dur 
ing 1986; about 185.41 Mgal/d came from ground 
water and 626.85 Mgal/d came from surface water. 
Many municipalities have two or three public water- 
supply systems within their boundaries and a couple 
service two municipalities. Thirty-three municipali 
ties have withdrawal sites in two river basins with two 
municipalities having sites in three river basins. No 
appreciable surface-water withdrawals are made in 
four river basins for public water-supply but ground- 
water withdrawals are made in all river basins.

Withdrawals were calculated for each river basin and 
broken down further to ground-water and surface- 
water withdrawals. The five river basins out of 26 
basins with systems withdrawing the most surface 
water were the Chicopee (204.21 Mgal/d), the Nashua 
(135.00 Mgal/d), the Westfield (51.40 Mgal/d), the
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Table 33.-Estimated population served by public water-supply

River basin 
and subbasin 
name

Hudson

Hoosic

Kinderhook

Bish Bash ""

Housatonic

Deerfield

Westfield

Connecticut

Millers

Chicopee

Quinebaug

French

Nashua

Blackstone

Merrimack

Concord

Assabet

Concord and Sudbury

Shawsheen

Parker

Ipswich

North Coastal

Boston Harbor

Mystic

Neponset

Weymouth and Weir

Charles

South Coastal

North and South River

South Coastal Shore 
Cape Cod-*-

Islands

Buzzards Bay

Taunton

Narragansett Bay

and Mount Hope

Tenmile

Population 
served 
by ground 
water

29,600

29,600

0

0

2,300

2, 900

21,600

64,100

14,600

38,400

12,000

35,500

110,900

75,100

66,200

171,700

75,300

96,400

50,500

18,500

73,800

10,800

186,700

33,200

95,800

57,700

150,250

139,500

76,000

63,500 

383,200

66,000

70,500

119,000

17,100

58,000

Population 
served 
by surface 
water

6,400

6,400

0

0

77,900

2,500

308,500

50,500

35,700

2,021,900

17,000

2,700

2,106,800

213,800

347,700

70,100

30,700

39,400

0

3,600

172,000

143,100

206,300

141,300

0

65,000

26,500

172,900

55,100

117,800 

52,000

0

93,500

237,900

46,000

0

Population 
served 
by river 
basin

36,000

36,000

0

0

80,200

5,400

330,100

114,600

50,300

2,060,300

29,000

38,200

2,217,700

288, 900

413,900

241,800

106,000

135,800

50,500

22,100

245,800

153,900

393,000

174,500

95,800

122,700

176,750

312,400

131,100

181,300 

435,200

66,000

164,000

356, 900

63,100

58,000

Based on summer population figures.

105



Merrimack (46.79 Mgal/d), and the Taunton (34.44 
Mgal/d). The basins are distributed throughout the 
State. Metropolitan areas accounted for the large 
surface-water withdrawals: Boston (Chicopee and the 
Nashua River basins); Springfield (Westfield River 
basin); Lowell (Merrimack River basin); and New 
Bedford (Taunton River basin). The withdrawals of 
the MWRA system far exceeded that of any other 
public water-supply system in the State. Most of the 
surface-water withdrawals from the Chicopee, 
Nashua and Taunton River basins were transferred 
out of the basin.

The five river basins with systems withdrawing the 
most ground water were the Cape Cod (19.15 Mgal/d), 
the Boston Harbor (18.96 Mgal/d), the Concord (18.79 
Mgal/d), the Taunton (18.55 Mgal/d) and the Charles 
(15.94 Mgal/d). These basins are in eastern Massa 
chusetts. Unlike surface water, large ground-water 
withdrawals were in suburban areas such as Cape 
Cod. Ground-water withdrawals from Boston Harbor 
River basin were significant despite the fact that the 
MWRA, serving most of metropolitan Boston, used 
large amounts of surface water, but imported the 
water from outside the basin.

The five river basins with public water-supply sys 
tems withdrawing the most water were the Chicopee 
(208.16 Mgal/d), the Nashua (135.00 Mgal/d), the 
Westfield (56.52 Mgal/d), the Merrimack (55.76 
Mgal/d) and the Taunton (52.99 Mgal/d). Metropoli 
tan areas accounted for the large withdrawals.

The populations dependent on public water-supply 
were calculated for each river basin and broken down 
further to populations served by ground water and 
surface water. The five river basins with the largest 
population served by surface water are the Chicopee 
(2,021,900), the Nashua (2,106,800), the Merrimack 
(347,700), the Westfield (308,500), and the Blackstone 
(213,800) River basins. These river basins include 
Boston (Chicopee and Nashua), Lowell (Merrimack), 
Springfield (Westfield), and Worcester (Blackstone). 
The five river basins with the largest populations 
using ground water are the Cape Cod (383,200), Bos 
ton Harbor (186,700), the Charles (150,250), the South 
Coastal (139,500), and the Taunton (119,000) River 
basins. These populations are in suburban areas. 
The five river basins with the largest populations 
served by public water-supply are the Nashua 
(2,217,700), the Chicopee (2,060,300), the Cape Cod, 
(435,200), the Merrimack (413,900), and the Taunton 
(356,900) River basins. These basins have the large 
metropolitan areas of Boston (Chicopee and Nashua),

Lowell (Merrimack), and New Bedford (Taunton). 
Cape Cod has a large summer population.

Although the work required to establish reliable loca 
tion and withdrawal data in the U.S. Geological 
Survey's Site-Specific Water-Use data Base, updates 
for the locations of new wells, or corrections of unver 
ified-verified location is minimal. If annual with 
drawal data were to be routinely computerized, added 
to SSWUDS, and used with GIS, as indicated in a 
preliminary step in this report, planners and regula 
tors would have access to reliable and current public 
supply withdrawal data for water resource manage 
ment and regulation decisions.
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